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CHAPTER I 
PROBLEM, JUsr IFICATION AND SCOPE 
1. Problem 
The science of biology embraces a broad field of subject 
matter. High school administrators are faced with the task of 
deciding the exact cont ent of the biology syllabus. Conse-
quently, this involves deciding which are the pertinent topics 
to be included in the syllabus and which ones should be 
omitted. 
A ~urvey of several biology text books used in the high 
schools further substantiates the confusion of what should and 
what should not be included in a high school biology course. 
Each author favours his own version of the most important 
objectives of biology instruction. 
Many people who have never had the opportunity to study 
biology regret this lack in their education. Contrary to this 
reaction is the finding of a report by the Educational Rela-
Y 
tiona Service of the General Electric Company. In this sur-
vey, biology proved to be of least value in relation to career 
1/Educational Relations Information Bulletin, What They Think 
of Their Higher Education, January, 1957, Educational Relations 
Service, General Electric Company, Schenectady, New York, p. 5. 
Boston University 
School of Education 
Library 
success. Since the General Electric Company employs mainly 
physical scientists, engineers and business personnel this is 
I 
~ 
not surprising. However, non-engineering graduates gave miscel-
laneous sciences (this includes biology) third place in the 
ranking of courses most valuable for leisure time enjoyment. 
This survey did not probe the r6le of the various disciplines 
and their value towards education's goal of fitting a person to 
live a "good life." It is this aspect of biology teaching that 
this thesis purports to explore. The purpose of this thesis is 
to evaluate the topics in the high school biology syllabus 
which have practical application and value to the process of 
living in our present type of society. Evaluation of the goal 1 
will be accomplished by analysing the opinions of a sample of 
people who represent a cross-section of the adult population 
of a small suburban community, Lynnfield Center, Massachusetts. 
2. Justification 
ImEortance of Biology in the Curriculum 
This generation requires a vast knowledge of basic bio-
logical principles in order to evaluate the problems of daily 
living. Biological knowledge is required in order to discuss 
the results of a blood count with the family doctor, to buy a 
can of processed food at the supermarket and to vote intelli-
gently on the controversial water fluoridation issue affecting 
many towns. 
The biotechnic age just beginning will be at its peak 
when our present first grade pupils are adults; therefore, the 
biology syllabus must be dynamic and try to foresee this future 
trend. 
Of the pupils studying biology in high schools, only a 
small percentage will continue to pursue this discipline. The 
majority will receive their only instruction in biology at the y 
high school level. Mallinson states that: 
"If one examines carefully the average class in 
biology in the typical high school in the United 
States, one startling fact stands out. In such a 
group of forty students, thirty-six will never again 
take another course in biology." 
It is this latter group, especially, which must be given an 
adequate and firm foundation in the science of biology. 
Objectives of Biology Teaching 
The objectives of biology teaching are manifold. Biology 
education teaches one to comprehend and appreciate one's envi-
rohment and its influence upon living things. Among its 
aesthetic aspects is the appreciation and enjoyment of nature, 
resulting in a thoughtful and reflective outlook on life. A 
personal philosophy developed from a study of biology is broad 
and unbiased. Biology stresses the unity of all life and mar-
vels at its variations. Knowledge and understanding of the 
principles of genetics render it impossible for a person with a 
white skin to feel that he is superior to a person with a II 
brown, black or yellow skin. Thus biology can aid in a better 
1/George B. Mallinson, "Biology- An Anomaly," American Biology 
Teacher (Nogember, 1958), 20:248. 
3 
----c======----~-
understanding of our fellow men. 
A Nobel prize winning physicist, Dr. I. I. Rabi makes a 
plea for the merger of the thinking of both the scientist and 
.Y the humanist. Rabi says: "The scientists must learn to teach 
science in the spirit of wisdom and in the light of the history 
of human thought and human effort, rather than as the geography 
of a universe uninhabited by mankind." 
Again stressing the irreplaceable value of the impact of 
the humanities on science, Peter J. Henniker-Heaton says: il 
"The sciences and the humanities are not, in fact, rivals. As 
complementary educational disciplines, making stern demands on 
all who pursue them, they are natural allies." 
JJ .. Todd reports success in an attempt at Colgate: ••• to 
approach biology as one of the humanities, emphasizingly the 
methods and thinking upon which biological facts are based and 
allowing free play of reason and critical judgement." Biology I 
is one science in which the intangible sensitivity character-
istic of the humanities can be incorporated into its teaching. 
It is expected that this study will uncover many of the facets 
of biology teaching which provide meaningful and useful 
!/I. I. Rabi, 11Science and Humanist, Can the Minds Meet?tt 
Atlantic Monthly (January, 1956), 195:64 e67. 
,g/Peter J. Henniker-Heaton, "Mental Living Standards," ~ 
Christian Science Monitor (February 6th, 1958), Second Section, 
p. 9 • 
.J/Robert E. Todd, "Biology in a Program of General Education," 
Journal of Higher Education (February, 1949), 20·t71. 
! 
4 
experiences to the individual. 
!I A recent study by Bowers revealed that: " ••• students 
are not fully aware of the value of studying science." One 
reason suggested for this lack of awareness is the tendency 
to teach subject matter having little or no relation to every-
day living. Results of a survey of high school students' 
opinions led Drs. Margaret Mead and Rhoda Metraux to suggest 
that science teachers: 
y 
"Emphasize the life sciences and living things -
not just laboratory animals, but also plants and 
animals in nature - and living human beings, con-
temporary peoples, living ehdldren - not the bones 
and dust of dead cities and records in crumbling 
manuscripts." 
A study by W. Edgar Martin reports on the basic organizaj) 
tion of the biology course in public high schools as follows: 
11 The course organization which occurred most 
frequently was that based on principles related 
to the whole field of biology reported by 599 
schools, 76.5 per cent of the schools offering 
biology, while in 86 schools, 10.9 percent, 'it 
was based on topics selected for their importance 
in daily living without reference to the field of 
biology." 
i/John W. Bowers, An Evaluation of One Goal of Science Teach-
ing by Analyzing Students' Opinions Concerning the Value of 
Studying Science, Unpublished Master's Thesis, School of 
Education, Boston University, 1955. 
,g/Margaret Mead and Rhoda Metraux, "Change Science Teaching," 
Science News Letter (September 14th, 1957), 72:167. 
J!w. Edgar Martin, The Teaching of General Biologx, Bulletin, 
1952, Number 9, Dept. of Health, Education and Welfare, 
Washington, D.c., p. 19. 
5 
Because of the close relationship between biology and mankind, 
ignorance of biology becomes a personal liability. That this 
study will elucidate better practices in the teaching of 
biology is sufficient justification for the survey. 
3. The Scope 
The scope of the study is the Center Parent-Teacher Asso~ 
elation in Lynnfield Center, together with the Lynnfield Center 
Couples Club. The groups are homogeneous being composed of 
young adults in the twenty-three to forty-five year old age 
group. 
Lynnfield is a small suburban town which has experienced 
rapid expansion within the last decade. It is a community of 
about 6,000 residents in the middle to upper middle socio-
economic group. according to a publication by the League of y 
Woman Voters of Lynnfield: nThe real growth started however, 
in 1935 when residents numbered 1,896. Within the next ten 
years the population had increased to 2,921, and between 1945 
and 1958 it has increased to 6,300 or 200%." 
Lynnfield is arbitrarily divided into two sections namely, 
South Lynnfield bordering Route one and Lynnfield Center which 
is located some three miles west of Route one. Each section 
has its own group of stores, meeting places and community 
activities. However both sections are under the jurisdiction 
J)The League of Women Voters of Lynnfield, Know Your Town, 
T958, Lynnfield, Massachusetts, p. 4. 
6 
ll 
of the same town government. Lynnfield Center has a "village 
green" as its focal point, bordered by the tall white Congrega-
tional Church and is considered the "older 11 part of the town. 
The population of the South part is approximately 3,500 and 
that of the Center 2,500. The scope of this study is located 
entirely in the Center. 
7 
CHAPTER II 
SURVEY OF RELATED LITERATURE 
1. Introduction 
The purpose of this study is an evaluation of the opinions 
of some members of the community of Lynnfield Center regarding 
what should be taught in a high school biology course in order 
to prepare students to be conscientious citizens and stable 
members of society. 
In order to pursue this evaluation the question must be 
asked, "Is biology necessary to all people or only to those who 
will use biology in preparing for or pursuing a career?" 
Scanning some recent newspaper articles the following 
topics "made news." Dr. Allen Butler, professor of pediatrics 
11 
at Harvard Medical School, expressed the opinion that: 11 
"A..merican parents, under the mistaken belief that the more vita-
mins they feed their children the healthier their youngsters 
will be are wasting enormous sums of money yearly." 
In another article, the United States Public Health Ser-
vice doctors state that misconceptions about disease have 
become one of the world's greatest health hazards. These 
!/Noah Gordon, "Physician Blasts Vitamin Waste," Boston Sunday 
Herald (June 7, 1959), p. 16. 
-8-
II 
doctors say that: 1 n faulty thinking once again will stop ••• 
thousands from taking shots to protect them during the 
approaching 'flu' season." 
Recently the Food and Drug Administration banned the use 
of seventeen lipstick colouring substances. The order said:Y 
"••• animal experiments have shown that the seventeen coal tar 
colors are potentially harmful if allowed to enter the human 
digestive system." 
In the realm of radioactive fallout much confusion still 
exists and smatterings of information appear in the daily press. 
The joint Congressional Committee on Atomic Energy reported on I 
August 23rd 1959 that:J/ "••• human lif'e would be endangered if 
nuclear testing were resumed on an intensive scale." The cases 
just cited are all directly or indirectly concerned with the 
health and possible survival of mankind. In essence these 
I 
problems are all of a biological nature and ones which every 
mature citizen must be able to evaluate for himself'. Biology 
is no longer a science only for the butterfly collector, the 
medical researcher, or the race horse breeder; if is ~ 
science for every individual who desires to make our world a 
safer, healthier and happier planet. Mature intelligent 
:V .r. Bennett, "Ignorance, Fear of Disease Top Health Hazards, 11 
Boston Traveler (October 6, 1959), p. 48. 
,g/United Press, ttseventeen Lipstick Coal-Tar Colorings are 
Banned," Boston Traveler (October 6, 1959), p. 24. 
}/united Press, "Fallout Danger is Small Now,tt Boston Traveler 
TAugust 24, 1959), p. 28. 
9 
adults cannot afford to be "biological illiterates." 
The writer will discuss in the course of this chapter some 
of the major biological problems confronting mankind today, 
together with an appraisal of the status of biology in our 
schools. These preblem areas will be re-evaluated in ter.ms of 
community opinion in chapter five. 
2. Biology and the Problems Confronting Mank~ 
Overpopulation 
Unquestionably the major problem facing mankind today is 
that of the continuously increasing growth of the population of 
the world. Speaking before a group of parents at the Lynnfield 
Parent Teacher Association meeting on April 7th 1959, Harvard 
University Professor of Education, Dr. Herold Hunt, stressed 
the seriousness of the present unstemmed, rapid rete of expan-
sion of the population end its alarming consequences, particu-
larly on the educational front. Aldous Huxley concurs with Dr. 
Hunt regarding the magnitude of the over-population problem and 
presents this alarming word-picture of its growth rate. He 
says :'~j 
"At the present time the annual increase in world 
population runs to about forty-three millions. This 
means that every four years mankind adds to its numbers 
the equivalent of the present population of the United 
States, every eight and a half years the equivalent of 
the present population of India." 
Obviously this problem of over-population is one of human 
1/Aldous Huxley, Brave New World Revisited, Chatto and Windus, 
London, 1959, p. 16. 
10 
reproduction and therefore a problem which can be solved 
through the dissemination of biological knowledge. Applying 
biological principles to the practice of birth control, India 
is beginning an experiment in an attempt to curtail its ever 
1_/ 
increasing population. Unless society faces this problem 
realistically then the prediction of Malthus is likely to come 
to pass. 
Closely allied with the problem of overpopulation is that 
of the transmission of undesirable hereditary characteristics 
which will tend to overpopulate the earth with an overwhelming 
number of genetically inferior individuals. Huxley recognises y 
this problem when he writes: 
"And what about the congenitally insufficient orga-
nisms, whom our medicine and our social services now 
preserve so that they may propagate their kind? To help 
the unfortunate is obviously good, But the wholesale 
transmission to our descendants of the results of 
unfavorable mutations, and the progressive contamination 
of the genetic pool from which the members of our species 
will have to draw, are no less obviously bad." 
Eminent American biologist, Dr, Oscar Riddle, like Huxley 
is also fearful of this application of genetic factors which 
could result in race degeneration if people are not made aware 
of the existence of the problem, when he says: 31 
l/Milton and Margaret Silverman, "Land of Too Many People," The 
Saturday Evening Post (September 19, 1959), 232:25. ---
~Op, cit,, p. 29, 
.J/Oscar Riddle, "Science and Life," Science Education (April, 
1941), 25:185. 
11 
II 
"Democratic peoples should know, as biologists now 
know, that medicine, philanthropy, and charity and 
government agencies are preserving many genetically unrit 
human beings to an extent which, if unchecked, must result 
in deterioration of the human race." 
This second major problem facing mankind is also a biolog-
ical problem to be solved only by the application of biological 
knowledge to control the development of the human species. 
That the biological control of man is possible is the convic-
tion of French biologist, Dr. Rostand. In a thought provoking 
y' 
essay Dr. Rostand says: 11 
"There is no reason not to suppose that, in the 
future, we shall learn how to make human hereditary 
characteristics mutate in a direction that will be 
both predictable and advantageous." 
Dr. Rostand's essay is of .an optimistic nature since he 
does present a plan whereby the race would be "superhumanized" 
rather than become degenerate. 
These future possibilities would seem to indicate the 
importance of teaching not only genetics but also eugenics in 
a high school biology course. 
Food Problem_! 
Parallelling the increase in population is the increase in 
food consumption. The comparatively thin layer of earth, the 
soil, is the source of all man's food. Since the chemical ele-
ments from which our bodies are built come from the soil the 
health and welfare of mankin~ is dependent upon its fertility. 
yJean Rostand, "Can Man Be Modified?," The Satuz:day Evening 
Post (May 2, 1959}, 218:98. 
12 
In 1938, the then secretary of agriculture, Henry A. Wallace, 
in an attempt to stress the importance of soil in the lives of 
the American people, wrote in the Yearbook of Agriculture: 
"The earth is mother of us all - plants, animals 
and man. The phosphorus and calcium of the earth 
build our skeletons and nervous systems. Everything 
else our bodies need except air and sun comes from 
the earth." 
11 
After stating the many methods man has used to devastate 
y' 
the soil Wallace goes on to say: 
"This terribly destructive process is excusable 
in a young civilization. It is not excusable in the 
United States in the year 1938. The public is waking 
up, and just in time. In another thirty years it 
might have been too late." 
In the twenty-one years since these prophetic words were 
written many men of stature are questioning whether the public 
has "wakened up" with respect to its soil policy. After a 
visit to the United States, Sir Albert Howard, the British biol-
ogist whose life was spent in researches pertaining to the fer-
:J/ 
tility of the soil and the health of mankind stated: 
" ••• in the United States alone no less than£700,000,000 
a year is spent in medical care. If the restitution of 
the manurial rights of the soils of the United States 
can avoid even a quarter of this heavy burden, its 
importance to the community and to the future of the 
American people needs no argument." 
I/Henry A. Wallace, Foreword, Yearbook of Agriculture 1938, 
Soils and Men, United States Department of Agriculture, 
Washington, D.C. 
g/Op. cit., Foreword. 
1/Albert Howard, n Agricultural Testament, Oxford University 
Press, Amen House, London, 1944, p. 22j. 
13 
. ., 
The persistent use of chemicals only, for the production of 
food in spite of mounting ewidence that basic biological laws 
are being violated attests to public ignorance regarding soil 
biology. 
In 1957 the Department of Agriculture again devoted their 
yearbook to the topic of soil. Where cash crops are grown in 
the Northeast the soils are seriously depleted from the lack of 
organic matter, where chemical fertilizers and lime alone are II 
used to supplement native soil fertility. Brady, Struchtemeyer 
JJ 
and Musgrave say: 
"The maintenance of organic matter has become a 
problem where cash crops occupy much of the land. 
Essentially no crop residues are returned to the soil 
when such crops as canning peas and ·beets and dry 
beans are grown. tt 
All should question and evaluate the current fashion to 
apply potent chemicals, many of which have never undergone 
exhaustive tests, in an ever-increasing number of circumstances. 
Giberelma has been condoned for use in agriculture since 1958 
in spite of research regarding its merits being inconclusive 
to date. Dr. Lang commenting on giberellin research says: 
y 
" ••• much more work is needed before we will be able to 
tell the extent to which giberellin 1 s effects on lab-
oratory and greenhouse grown plants can be transplanted 
into the more practical terms of crop production." 
YN. c. Brady, R. A. Struchtemeyer, R. B. Musgrave, "The North-
east," Soil, Yearbook of Agriculture 1957, United States Depart-
ment of Agriculture, Washington, D.C. 
2/Anton Lang, "Chemistry of Growth in Plants," Natural History 
TMarch, 1959), 118:142. 
1 
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Another outspoken biologist, Dr. Rudd, recently stressed 
the dangers involved by the unqualified use of potent chemi-
.!/ cals. Dr. Rudd says: "Chemical use to increase production is 
continually stressed; and few stop to inquire "Why?tt or "What 
do we lose in the process1" He deplores the fetish of overpro-
duction specialists whose single goal is to effect an ever 
increasing yield from a limited acreage of land. Of this type y 
of overproduction Rudd says: 
"This is the production fetish. It is a false 
god to which is sacrificed a host of values important 
to us all. And on its surface it is a self-defeating 
system. Beneath the surface shows plainly a time of 
reckoning." 
By reading the 11 fine print" on food packages purchased in 
the supermarkets one is made aware of the vast number and 
variety of chemicals which are added to our daily food. New 
chemicals are being constantly added to this list and some 
scientists are beginning to question the wisdom of this pro-
cedure. Cancer specialist, Dr. Abraham Lilienfeld, in a paper 
discussing the determination of causal factors in cancer poses 
a number of questions to which biologists must strive to supply 
Jl 
the answers. Dr. Lilienfeld says: 
I?RObert L. Rudd, "The Irresponsible Poisoners," The Nation 
TMay 30, 1959), 188:497. 
£/OE• cit., p. 497 • 
.J/Abraham M. Lilienfeld, "Cancer," American Journal of Public 
]&~ (September, 1959), 49:1137. 
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"This [investigation of causal factors] has been 
recently emphasized by the increased interest in the 
poasihle carcinogenic effects of chemical additives 
to food products. How is one to determine whether 
these additives are carcinogenic to human beings? If 
they produce cancer in animals is this sufficient 
evidence for carcinogenic activity in human beings? 
During the next several decades our chemical industry 
will be producing hosts of new chemicals which will 
pollute our air and water supply. How are we to 
determine the possible carcinogenic effect of such 
materials?" 
Although an immense problem these questions are ones which 
must be considered in a high school biology course. Students 
must be made not only aware, but concerned over the quality of 
our food. Future wives and mothers must realise that if they 
feed their families "Ersatz" food their bodies will ultimately 
suffer. 
Experiments on the use of radiation for the preservation 
of food indicate that irradiated foods will probably be on the 
market within the next decade. The public should possess the 
necessary biological education in order to interpret wisely the 
results of the experiments concerning our food. 
Air and Water Pollution Problems 
It is estimated that by 1980 our use of water will rave 
risen from 270 billion gallons per day to 600 billion gallons y 
per day. Much of this extra water will be obtained by re-
using "old" water. The Water Pollution Control Advisory Board 
!/dnited States Public Health Service, The Water Pollution 
Control Program of the u.s. Public Health Service, Bulletin, 
Number 631, Department of Health, Education and Welfare, 
Washington, D.c., p. 3. 
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appointed by the President in 1956 states that:!/ 
"It is generally agreed that from now on the 
nation's water needs can best be served by controlling 
pollution to permit the repeated reuse of the same 
water as it flows from city to city and from industry 
to industry." 
Where "used" water is treated in order to make it suitable for 
human consumption the public must be well informed regarding 
the biological aspects of polluted water so that rigid stan-
dards of purity will be maintained. A study of biology is 
impossible without a consideration of the part played by water 
in the physiology of all living things, for none are indepen-
dent of this medium. Dealing with the wastes of 170 million 
people has become a major biological problem in the United 
States. Evaluating a survey completed by 'Fortune' in 1954, 
Francis Bello states that: 
y' 
"The pollution load carried by u.s. rivers is 
enough to make any good Waltonian weep - not to say 
retch. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
"In addition to organic pollutants, the rivers 
also carry huge quantities of brine from oil wells 
(a serious problem in Texas), thousands of tons of 
acid wastes from mines, and a great varietYt of non-
organic chemicals - effects often unknown. 1 
Amongst the latter group of non-organic chemicals could be 
included the ever increasing hazards of the disposal of radio-
active wastes from nuclear reactors. This is of particular 
concern to Massachusetts residents since much "dumping" takes 
yop. cit., p. 3. 
g,/Francis Bello, "How Are We Fixed for \'later?, 11 Fortune (March, 
1954)' 4 9:124. 
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place off this coast. What assurance is given that native 
lobsters and fish are not contaminated? The Editor of the 
I 'Boston Traveler' in a plea for more facts to be released to 
11 
the public states that: 
"The government ought to explain the grounds 
for decisions by scientists, a congressional com-
mittee and state health officials that present 
dumping practices are not harmful." 
Another biological problem concerning water pollution is 
the question of the advisability of adding the chemical sodium 
f1uo~tdae to the public water supplies as a method of reducing 
I dental caries in children. The problem is a highly controver-
sial and complex issue. In December 1957, the American Medical 
!ssocia.tion joined the American Dental !s socia tion and the 
I American Pub lie Health Association in endorsing the principle 
of fluoridation. By January 1959 a total of thirty-five major 
organizations in the United States had adopted policies favour-
g) 
able to fluoridation. In spite of the variable factors 
involved in evaluating the problem, many dentists and physi-
I clans have 
cally safe 
II says :JI 
dogmatically pronounced fluoridation as an unequivo-
procedure. Regarding fluo~idation Dr. Helmholz 
I jjEdi torial, "Atomic Waste," The Boston Traveler (September 8, 195~), p. 42. 
lg/United States Public Health Service, A Report on Fluoridation 
in the United States, January 1959, Department of Health, Edu-
cation and Welfare, Washington, D.c., p. 9. Mimeographed. 
J/Henry F. Helmholz, M.D., "Joint Effort for Fluoridation Must 
Be Continued," Journal of the American Dental Sssociation 
(September, 1957), 55:444. 
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"No public health measure ever has been 
introduced, the complete harmlessness of which 
has been so completely proved, in advance, by 
nature's own experiments." 
Conversely, a study by Drs. Sutton and Amies at the y 
University of Melbourne, !ustralia, concludes that: 
"It is possible that a case for fluoridation 
can be solidly based, but until adequate statisti-
cal treatment of all the pertinent factors has 
been carried out - and this would be quite a major 
undertaking - the question should not be regarded 
as settled. In the meantime, claims concerning 
the amount of caries reduction are open to doubt." 
In a letter to the New York Times, Dr. Ludwik Gross says, 
concerning the . proposed fluoridation of the water supply in y 
New York City that: !'.To change 8,000,000 people into a 
captive population forced to ingest everyday small quantities 
of a. cumulative poison is not in the interest of public 
health." Clearly, water pollution from industrial and munici-
pal wastes and added chemicals is an increasingly hazardous 
problem whose main solution lies in a greater knowledge of the 
sociobiolQgical problems of pollution by the public. 
Equal in importance to the quality of the water our 
bodies contain is the purity of the air we breathe. The dirt 
we breathe from air pollution should be cause for greater 
1/Philip R.N. Sutton, D.D.se., L.D.s. and Arthur B.P. Amies, 
C.M.G., D.D.Sc., F.R.c.s. (Edinburgh), F.R.A.c.s., "Some 
Statistical Observations on Fluoridation Trials," The Medical 
Journal of Australia (February, 1958), p. 140. 
£/Ludwik Gross, M.D., F.A.c.P., "Fluoridation Opposed,"~ 
New York Times (April 1, 1957). 
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concern by the public than it seems to be. Since the tragic 
London 'smog' of December 1952 when at least 4,000 people died 
as a result of polluted air, the British government has made 
a concerted effort to analyse the problem in that country. 
The problem is complicated by the many variables involved in 
any study involving human beings. Dr. Marjorie Clifton, a 
member of the Medical Research Council Group studying the 
possibility of finding a simple measure of the har.mful y 
effects of polluted air, writes: 
"Although it is relatively easy to measure 
certain common constituents of polluted air, it 
is much more difficult to measure effects on 
human health which can be related to the levels 
of air pollution." 
Bece.use of this fact, there is as yet, no decisive answer 
to the question, "Is the air we breathe safe?" The magnitude 
and complexity of the relationship between air pollution and 
disease is discussed in a paper by Dr. Lawther of St. 
Bartholomew's Hospital, London. Lawther says: 
y 
"A great deal of work remains .to be done on 
the precise scientific determination of the ill 
effects of the several elements in the air pollu-
tion and their interrelationships.... But action 
to reduce pollution by smoke, grit and dust and 
sulphur oxides need not and must not be held up 
while further medical research is done." 
1/Marjorie Clifton, "The Dirt We Breathe: Air Pollution 
Research in Sheffield," University of Sheffield Gazette (May, 
195 9), 34:17. 
gjP. J. Lawther, "Atmospheric Pollution and Disease," The 
Times Science Review (Winter 1958), 30:12. ---
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Because of the occurrence of "smog" over large cities in 
this country, the United States government is also viewing 
with alar.m the problem of air pollution. Research reveals a 
relationship between air pollution and cancer as well as to 
respiratory and circulatory diseases. The u. s. Public Health ]j 
Service warns that: 
"Still unproved but supported by accumulating 
evidence is the theory that air pollution contributes 
significantly to mortality rates of many of the 
"urban" diseases of contemporary society, including 
arteriosclerotic and other heart conditions and 
cancer of the lung, trachea, stomach and aesophagus." 
Realising the importance of an informed public, one of the 
recommendations of the 1958 National Conference on Air Pollu-
Y 
tion was: 
"increased attention to the education of the 
public on air pollution problems." 
Air, like water, is also exposed to pollution from radio-
active substances the effects of which could be disastrous to 
the human race. A cause for alarm is the inability of the 
u.s. Public Health Service to reach an agreement with the 
Atomic Energy Commission regarding optimum danger levels of 
radiation. The major source of radioactive pollution of the 
air is from nuclear testing which releases ~ ontium 90 and 
1 !/United States Public Health Service, The Health Effects of 
Air Pollution, Bulletin, 1959, Number 640, United States 
Department of Health, Education and Welfare, Washington, D.c., 
p. 6. 
II 
g/united States Public Health Service, Highli~hts National 
Conference on Air Pollution 1958, Bulletin, 1~9, Number 648, 
u.s. Department of Health, Education and Welfare, Washington, 
n.c., p. 6. 
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cesium 137 into the atmosphere. The joint Congressional y 
Committee on Atomic Energy has: 
n accused the government of giving inadequate 
concern to fallout hazards and called for an 
increase in efforts to assess radiation dangers.n 
Albert Schweitzer in a world plea for the nations to cease 
forever the use of nuclear weapons explains clearly how a 
shortsighted policy could have disastrous effects on future y 
generations. Schweitzer says: 
11 The most sinister aspect of both internal and 
external radiation is that years may pass before 
the evil consequences appear. Indeed, they make 
themselves felt, not in the first nor second gener-
ation, but 1n the following ones. Generation after 
generation for centuries to come, will witness the 
birth of an ever-increasing number of children with 
mental and physical defects." 
Socio-economic biological problems of these types are by 
their very nature controversial topics. However, biology 
teachers can no longer afford to treat biology as a purely 
descriptive science. Students must be skillfully guided in 
the classroom in the evaluation of controversial issues if 
they are to handle intelligently and objectively the ever 
II increasing number of socio-economic biological problems they 
will encounter as adults. 
l nited Press, "Fallout Danger is Small Now," Boston Traveler, 
August 24, 1959), p. 28. 
g/Albert Schweitzer, Peace or Atomic War? Henry Holt and 
Company, New York, 1958, p. 15. 
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3. The R8le of Biology in Society 
Conservation of Natural Resources 
Closely related to the problems of man's food, water and 
air supplies is that of the conservation of our natural y 
resources. Tyrell found as a result of a national survey 
that biology teachers considered the conservation of natural 
resources as being the third most important area in a biology 
course. 
Within the last century some seventy-three species of 
animals have became extinct. At the present time such native 
species as the key deer of Florida, the bald eagle, the whoop-
ing crane and the black-footed ferret are on the verge of 
extinction, with but little concern by the public in general. 
Lumley, in 1935 stressed the necessity of teaching conserva-
tion in a high school biology course. Commenting on wildlife 
?} 
conservation he says: 
"The conservation of our natural wild animal 
life is a phase of biology which has seldom been 
stressed in the schools. As a nation we have 
indifferently watched the annihilation of beast 
and bird, thinking that there was no need for 
alarm, that unusual conditions have brought about 
this change, which was of course, only temporary." 
1/John A. Tyrell Jr., A .National Survey of the Opinions of 
Biology Teachers as to the Most Important Areas in High School 
Biology and an Achievement Test in these Areas. Unpublished 
Doctoral Dissertation, Boston University, 1958. 
?}Ellsworth D. Lumley, "The Teaching of Conservation in High 
School Biology," Science Education (December, 1935), 19:161. 
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Lack of education has resulted in an attitude of apathy 
on the part of the public on questions pertaining to conserva-
tion practices. Unconcern for wildlife conservation was 
demonstrated recently in this community when Allan H. Morgan, 
executive director of the Massachusetts Audubon Society came 
to Lynnfield to discuss the possibility of making the Reedy 
Meadow marsh area into a wildlife refuge. Out of a total pop-
ulation of some six thousand only about fifty people attended y 
the meeting. In his talk Mr. Morgan said: "Popular public 
apathy toward swamps is to fill it in with trash and cover it 
up so that it might eventually be built upon." 
Apparently ind~fference towards conservation problems is 
the result of lack of leadership and education in the state 
as a whole. Professor Weaver in a recent study found in 
Massachusetts that: 
y 
"The Department of Education is not giving any 
significant amount of leadership to conservation 
education and has no one -specifically designated to 
work on it. There is no state committee and no 
materials in preparation to assist teachers. There 
is a little emphasis on conservation in the science 
curriculum materials." 
A for.mer United States Fish and Wildlife Service biologist, 
Walter P. Taylor, places the responsibility for a conserva-
tion-minded public on the teachers. 
YThe Wakefield Daily Item (October 8, 1959), 
Show Interest in Wildlife Project Marsh Area, Owners 
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y 
Taylor says: 
"Unless inspired teachers, outdoors minded, 
obsessed with the intimate and important inter-
relationship of animals (including man), plants 
end their surroundings, take occasion to breathe 
an appreciation of the outdoors into thethousands 
of ecological illiterates among the city children, 
and the adults too, our future will not only be 
less secure, but a whole lot less interesting." 
Elementary school pupils can be given valuable experiences, 
within the limits of their level of comprehension, which 
develop positive attitudes towards conservation problems. 
Unfortunately conservation education too often ends at the 
elementary or junior-high school level resulting in an atti-
tude that conservation is a relatively simple concept. Per-
haps this is the reason why so many so-called conservation 
practices are the result of public opinion rather than of bio-
logical principles. Professor Durward Allen explains that 
conservation is based on the highly technical science of y 
ecology. Allen says: 
"Ecology is directly concerned with environments, 
biotic communities and life processes, which is to say 
with the resources themselves - plants, animals, soil 
and water. But in addition it involves an understand-
ing of the dynamics and living standard of the human 
population being served." 
It is precisely this ecologically orientated aspect of 
conservation which high school students must appreciate. 
1 Walter P. Taylor, "Teachers Spearhead Conservation," 
erican Biology Teacher (December, 1955), 17:257 • 
.,g/Durward L. Allen, "Conserve tion Biology-Facts and Fallacies," 
The Bulletin for Medical Research (January-February, 1959), 
13:22. 
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The Ignoring of Biological Laws by Man 
Conservation practices are based upon the maintaining of 
various "biological equilibria." When the balance of nature 
is upset by a biologically ignorant public unexpected conse-
y' 
quences can result. Dr. c. M. Goethe asks: "Is it not, 
however, rather costly when some biological illiterate is 
chosen to high office? Only too often, decisions thus are 
made costing millions of taxpayers' money - even hundreds of 
lives." 
Biologists are constantly emphasizing the short-sighted 
policy of the indiscriminate spraying of potent poisons. 
Naturalist J. R. Clawson says regarding spraying:g/ "There 
are many sides to the question, but certainly man should con-
aider other methods than mass insecticidal spraying which 
destroys the working processes of nature." The excessive use 
of dieldrin and heptachlor for the annihilation of the fire 
ant in the Southern states has been responsible for unforeseen 
side effects on the total biotic environment. Reporting on 
the fire ant control program to the New York Zoological 
Society Dr. George says:]/ 
1/C. M. Goethe, "Reducing Our Biological Illiteracy, t Audubon 
Magazine (January-February, 1959), 61:8. · 
y'John R. Clawson, "The Conflict That Never Ends," Audubon 
Magazine (July-August, 1959), 61:174. 
1/John L. George, The Pro ram to Eradicate the 
Ant, The Conservation Foundation, New York, 19 
orted Fire 
' p. 32. 
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"The use of pesticides presents a most serious 
challenge in view of the truly tremendous increase 
in the last decade, the highly toxic character of 
many of them and p,ossible cumulative effects at 
sublethal levels. ' 
Yet, biologically ignorant officials sanction the contin-
uation of mass spraying throughout the country with but little 
opposition from the public in general. 
Biology and Democracy 
Survival as a democracy depends upon each individual 
analysing a problem and making a valid decision. Biology 
teachers must make students aware of the responsibility 
required of them by society. Discussing the implications of y 
general education in teaching biology Hall says: " ••• one of 
the foremost, if not the foremost, aim of the biology course 
is to promote the reasonableness of its students." In other 
words, being guided in the art of reasoning by basing conclu-
sions on verified facts is preparing the student to apply this 
kind of reasoning to the many controversial situations he will 
meet as a citizen. Biologists are aware that citizens are 
increasingly dependent upon the guidance of science for the 
continuation of our democratic ideals. It is imperative that 
people be both adequately informed and intellectually equipped 
to evaluate the significance of new biological research. This y 
is srummed up by Mary Roberts who says: 
!/Thomas s. Hall, "Implications of General Education for the 
Teaching of Biology," Journal of General Education (January, 
1948), 2:109. 
£/Mary Polk Roberts, "A Classroom Teacher Looks at Science 
Teaching Objectives," High School Journal (February, 1957), Oa8 • 
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"Pure research, the life-blood of science, 
depends more and more on government subsidies 
that can be granted or withheld by a voting 
citizenry." 
She also discusses the overthrow of the fallacy of dog-
matic finality by adequate biological education. Alfred 
North Whitehead described this attitude as a. "persistent human 
tendency to accept present knowledge as ultimate knowledge."!/ 
Because education has become synonymous with democracy 
and freedom, educators should pause to examine how much of 
.. 
what we interpret as preparing a pupil to live as a free man 
in an ideally democratic society is just so much verbiage. 
Apparently powerful industrial and governmental pressure 
groups force the acceptance of their opinions on an already y 
captive audience. Nobel Laureate, Walter Brattain posed an 
ominous question when he asked: 
"Advgnces in physical science present the 
possibility of almost complete control of our 
living and working environments. The really big 
question is: do we have .the intelligence to use 
this knowledge for our mutual benefit, or are we just building another Tower of Babel?" 
The lugubrious outlook visualized by modern authors pertaining 
to our culture with their inauspicious warnings of the use by 
organizations of subliminal methods of advertising, propaganda 
based on shrewd psychological principles and the urge of con-
for.mity might indicate that the foundation for the Tower of 
1/0R• cit., p. 186. 
£/Melvin Mandell, "Top Ten Scientists Look Ten Years !head," 
Dunn's Review and Modern Industry (May, 1959), 73:59. 
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Babel has already been laid! 
American children are tnd~ted f rom the elementary 
school up with the premise that, "all men are created equal." 
However, a survey conducted by Dr. Riddle revealed that a 
great many biology teachers do not teach the principle of 
genetic inequality. In New England he found that 22.6% of the y 
biology teachers failed to teach this principle. Regarding 
?) 
this principle Dr. Riddle sa.ys: 
"It would perhaps be difficult to exaggerate 
the social and political importance of this prin-
ciple of modern biological science. Even adherence 
to the principle is banned in Communist Russia." 
Not only would our philosophy and sense of values be 
modified by a citizenry with an understanding of this prin-
ciple, but the very existence of our democracy is dependent 
upon it. Again stressing the importance of the principle Dr. 
31 Riddle says: 
"The democratic way of life is now threatened 
and in the future will become increasingly imper-
iled by the widespread failure of peoples to recog-
nise frankly the biologic and genetic !gequalities 
of human beings." 
Biology teachers must be prepared to accept tmmense 
responsibility for developing a person fully equipped to deal 
1/0scar Riddle (Editor), The Teaching of Biology in the 
Secondary Schools of the United States, Union of American Bio-
logical Societies, Cold Spring Harbor, New York, 1942, p. 67. 
glop. cit., p. 66. 
J/Oscar Riddle, "Science and Life," op. cit., p. 185. 
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intelligently with the types of situations likely to be met in 
the future. Establishing the habit of applying the scientific 
method to various problems is a supreme objec t ive. Professor 
Lundberg believes that the scientific method when applied to 
problems of human relations is of prime importance. He says: 
"If the scientific method, and especially its 
application to human relations, is as important as 
we have contended, then our educational efforts . 
must be judged largely by the degree to which they 
inculcate a familiarity with this method and the 
reliable generalizations it has yielded thus far." 
1 
Woodworth also believes that students should realise the appli 
cability of the scienti~ic method in situations outside the y 
laboratory. He says: 
"The student should quickly see that the 
scientific attitude is more than inquisitive-
ness and that this same v.rpe of reasoning can 
be used effectively in making everyday judge-
ments." 
Where the biological control of human development and 
environment can conceivably become a reality, the application 
of the scientific method by individuals in evaluating these 
controls is mandatory. 
4. Criticisms of Biology Teaching 
Biology and Nature Study 
English naturalist Philip Henry GosseJ/ said regarding 
1/George ~. Lundberg, Can Science Save Us? Longmans, Green 
and Company, New York, 1947. 
YRobe%'t Wo6dwo~th, "Biology is More Than Principles," Journal 
of General Education (January, 1948), 2:202. 
3/Philip Henry Gosse, The Romance of Natural History, New 
Amsterdam Book Company, New York, 1902, p. 1. 
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"Dr. Dryasdust's" methodology: "There is Dr. Dryasdust's way; 
which consists of mere accuracy of definition and differentia-
tion; statistics as harsh and dry as the skin and bones in the 
museum where it is studied." 
Half a century later a review of the literature concern-
ing biological education stresses the sa.me lament, that the 
teaching of biology does not include a thorough knowledge of 
living plants and animals studied in their natural environ-
ment. Those teachers who have used predominantly living 
specimens have observed an increase in interest by the pupils. 
Sister Mary Hyacynth reported to the National Catholic Educa-
l/ 
tion Association that: "Making biology live has developed 
a favourable change in the attitude of the pupils." 
If then biology lacks the admirable components of natural 
history what then is the relationship between the two 
sciences? Regarding natural history as the study of all 
objects in nature and biology as the study of living things, 
it appears that biology is but a component of natural history 
so that as such it should embrace many of its techniques. 
Older text books treat natural history solely as a. descriptive 
science and present-day text bo~ks treat biology mainly as an 
experimental science. Perhaps a current goal should be a 
suitable blending of both natural history and biology into a 
balanced .whole. Natural history is too often relegated to the 
,!/Sister Mary Hyacynth, "Current Trends in the Teaching of 
Biology,n National Catholic Education Association Bulletin 
(August, 1958), 55:210. 
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elementary school curriculwm and eliminated completely in the 
high school. This trend was observed nearly fifty years ago 
y' 
when Joseph Main wrote: 
"So we put nature study and the school garden, 
which belong to the cultural past in the primary and 
elementary grades, we consider agriculture as it is 
practiced in the economic present in the grammar 
grades, and science in the scientific future for 
which high school prepares." 
An intimation that nature study and agriculture are not 
sciences underlies the author's thoughts. Under present con-
ditions whereby few people have so much as raised a radish for 
their own table, agriculture has virtually disappeared from 
the syllabus. 
Biology and Its Relation to Living Things 
Deploring the study of living things only in the environ-
ment of laboratory experimentation Joseph Wood Krutch, philos-
gj 
opher and naturalist, says: uBiology as commonly taught is 
not a humane subject; it is simply an elementary preparation 
for the trade of the specialist." He classifies as repulsive 
those types of experiments in which rats are fed deficiency 
diets or diseased tissue is transplanted to other animals. 
31 Concurring with Krutc h, Fitzpatrick says: n ••• the training 
y Joseph Main, "Agriculture in the High School," School 
Science and Mathematics (1910), 10:218. 
£/Joseph Wood Krutch, The Great Chain of Life, Houghton 
Mifflin Company, Boston, 1956. 
J/Fred Fitzpatrick, 11Trends in High School Biology," Bulletin 
of the National Association of Secondary School Principals 
(January, 1953), p. 56. 
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of a professional biologist is not the aim of a secondary 
school biology COlli' se." The practice of animal experimenta-
tion can be justified by relating the outcomes to the needs of 
the pupils. If as a result of nutrition experiments on rats, 
a pupil develops sensible eating habits then this type of 
experimentation is permissive. This idea is expressed by 
y' 
Fitzpatrick when he says: " ••• the test of efficacy is 
whether a given fact, concept, skill or attitude will contrib-
ute to the development of more intelligent behaviour. tt Origi-
nal research has already been introduced into the high school 
biology course resulting in some animal experimentation of the 
type deplored by Krutch. At the Kensington High School in 
Buffalo, New York, biology students under the direction of 
their teacher exposed mice to a smoking device causing the 
y 
animals some suffering. The object of the experiment was to 
study the relation between lung cancer and smoking. Foremost 
naturalist and educator Professor E. Laurence Palmer is scath-
ingly critical of this experiment. He says: 3/ 
"I hope our teacher training program never 
becomes dedicated to the task of making even 
doctors into automatons with a wholly 'impersonal 
and objective attitude' towards any warm-blooded 
animal. n 
y Op. cit. , p. 57. 
5/Angelo c. Alaimo, '~ill Cancer Be Conquered In the High 
School Laboratory?," Sl'AR '58, National Science Teachers 
Association, Washington, D.C., p. 13. 
3/E. Laurence Palmer, "Nature in the School," Nature Magazine 
TJune-July, 1959), 52:327. 
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But perhaps this experimentation can be justified if it y 
answers some of the questions posed by Dr. Lilienfeld. 
Cancer is a biological problem, not solely a medical one and 
this application of the scientific method to the problem is 
a valid one. If one outcome of the experiment is that teen-
agers do not become cigarette smokers is not the experiment 
justified? 
Although biology teachers realise the values of original 
research in the high school, it is possible to inculcate the 
proper scientific approach even if the experiment is not an 
. y 
original one. As Compton says: 
"There is all the difference in the world 
between running a laboratory to verify the laws 
that have been leanaed in the text book and run-
ning it to bring out or s~gest these laws in 
advance of the text book." 
Although it is too early to evaluate the merits of original 
research at the high school level (or below), two current 
research projects of merit are "project Salafreeze 11 at the 
Smith Elementary School in Lincoln, Massachusetts and the 
search for "a possible anti-coagulant from a bacterial source" 
at St. Mary's High School, Wyoming. 
At Lincoln seventh and eighth graders will investigate 
how salamanders spend the winter. Of the project David 
yop. cit., p. 1137. 
2/Karl T. Compton, "Science in Education," Soience Education 
TApril, 1936), 20:55. 
34 
11 Webster, science supervisor, says: 
"Whatever the answer to the problem it will 
be incidental. More important are the procedures 
of the investigation, the mental stimulation it 
will provide for student and teacher." 
Sister Paulinus who will direct the bacteriological y 
research project says: 
"We want to see if high school students are 
matQre enough for research of this kind, and we 
wanted to encourage a greater interest in science 
on the part of such students . It will give real 
impetus to their work to know that their studies 
will be forwarded to a national organization." 
Biologists agree that too much reliance should not be 
placed upon the use of preserved material. Greater use is be-
ing urged for the ecological approach. This is described by 
Vinal as consisting of the participation in something real; 
doing something for one's self such as raising one's own food 
instead of being dependent upon a can opener. Vinal says this 
Jl 
method has merit because: " •• . progress in this brand of 
biological education has been made on the principle of adapta-
tion as set for by Darwin a century ago." Also critical of 
over-emphasis on laboriously detailed animal dissection is 
Cole who explains that through this approach "biology 
1/Boston Sunday Herald (September 13, 1959), "Lincoln School 
Supervisor Sets Sights on Youngest Pupils," p. 7. 
g/Wyoming State Tribune (December 8, 1958), ''St. Mary's 
Science Teacher Receives Grant," p. 2. 
Jjw. G. Vinal, "What Kind of Biological Education?" American 
Biology Teacher (February, 1956), 18:103. 
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11 
received the touch of death." The merits of individual 
projects are accentuated with living organisms. Teachers show 
students the lungs, circulatory system and nerves in a dis-
Y 
sected frog but, asks Patterson, "Do we show the method of 
breathing in the living frog or the circulation of blood in 
the web of a living foot?" 
Organization of the Biology Course 
Many schools rely solely on the text book for the orga-
nization of the biology course, regardless of the fact that 
this may not be the most beneficial arrangement. One survey 
revealed that out of 756 schools participating in the study a 
total of 499 schools (about 65%) used a 
ing the general biology course.JI This 
basic test in organiz-
claim is also substan-
tiated by Washton. !!/ Others are of the opinion that course 
organization is unimportant, the prime consideration being 
2/ 
"the results in the lives of the learners." Acknowledging 
that a change in pupil behaviour is the ultimate outcome of a 
1/William E. Cole, The teaching of Biology, Appleton Century, 
New York, 1934, p. 97. 
yMary T. Patterson, "Do We Teach Biology?," School Science 
and Mathematics (March, 1949), 49:249. · 
Jl Edgar Martin, op. cit., p. 19. 
Jv'Na than s. Wash ton, 11A Syllabus in Biology for General Educa-
tion," Science Education (March, 1951), 35:84. 
2/Committee on the Teaching of Science, National Society for 
the Study of Education, Science Education in American Schools, 
Forty-sixth Yearbook, 1947, Part I, The University of Chicago 
Press, Chicago, p. 28. 
36 
biology education nevertheless this cannot be accomplished as 
implied by the committee, without a carefully organized, well 
integrated, challenging course of study. The problem is ade-
Y quately expressed by Cole who says: "The proper selection 
and presentation of content in biology is one of the most 
serious problems of modern secondary education." 
~ Role of Homo Sapiens in Biology 
Another question upon which there is much debate is the 
status of human biology in the organization of the course. 
Should the biology of the human body be the focal point of the 
course or merely an adjunct? Benjamin Spock, pediatrician of 
repute, gives credence to the viewpoint that human biology is 
of supreme importance in a biology course. This conviction is 
adequately expressed in his statement that: 
y 
"Biology would not begin with the amoeba and only 
get around to various human organs in May. It would 
start with the whole human being so that students 
could clear up some of the mysteries and worries about 
their own bodies." 
Diametrically opposed to Spock's opinion is the conclunon 
obtained by Brenneman as the result of an inventory given stu-
~ dents at the end of a biology course: "The theory- that human 
anatomy is the only biological subject that holds interest for 
the present day adolescent was completely refuted." 
yop. cit., p • .51. 
g/Benjamin Spock M.D., "Can Motherhood Be Taught?," Ladies Hane 
Journal (July, 19.58), 12.5:19. 
~Doris M. Brenneman, "Biology for Interest and Social Useful-
ness," California Journal of Secondary Educa tiog_ (February, 
1957), 32:82. 
I I! 
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Closely allied with human anatomy and physiology is the 
question of whether sex education should be a part of the 
biology course. Frequently faced with this dilemma the biolog~ 
teacher receives but little aid in tackling the problem. 
Although conceding that high school text books contain scant, 
if any, information on the subject of sex education Bullington 
11 
states that: "Sex education. is frequently incorporated into 
biology and other courses in today 1s schools. It meets with 
little opposition. In fact many parents urge its inclusion in 
the educational program." The complexity of sex education is 
heightened by its social, economic and psychological implica-
tions together with the physiological aspects and the problem 
is not as straightforward as Spock intimates. F. H. Allport 
cautions against teaching the physiology of sex without also 
providing for outcomes which would result in the for.mation of 
y' 
socially desirable attitudes. He says: 
"The mere informing of the child in sexual 
matters, if not combined with the formation of 
attitudes, principles and habits proper to per-
sons possessing such knowledge, is as likely to 
produce harmful as it is beneficial results." 
In spite of the magnitude of the problem together with a lack 
of training in this area by the biology teacher, Patricia 
J/ 
Peel found that in New England: " ••• the teacher most often 
1/Robert A. Bullington, "Trends in the Teaching of High School 
Biology," School Science and Mathematics (February, 1956), 
56:102. 
glop. cit., p. 73. 
J/Patricia A. Peel, The Status of Sex Education in New England 
Secondary Schools, Unpublished Master's Thesis, Boston Univer-
sJ. tY~ 1950. D 60 
called upon to teach sex education was the biology teacher." 
The inadvisability of study human biology to the exclu-
sion of other forms of life can be gleaned from a study of 
various outlines of biology courses. Those outlined by 
Walkerl/ and Bayles~ include various types of plants and ani-
mals. The syllabus in biology covered in England for the jJ 
General Education Certificate fails to reveal any undue 
emphasis on human biology. 
However, much emphasis is placed on human biology and 
1V health problems in the Regents course in biology. Plant 
biology and agricultural topics are almost completely omitted 
from this syllabus. As the result of an evaluation of the 
opinions of biology teachers in ten North Central States 
2.1 Reusser found that: "Human biology is considered the most 
important general division of biology according to 7o% of the 
biology teachers." However, a recent national survey of the 
yc. R. Walker, "Biological Science for General Education," 
School Science and Mathematics (January, 1956), 56:48. 
g/E. E. Bayles, "The Organization of the High School Biology 
Course," Science Education (January, 1931), 15:75-81. 
J/University of London, General Certificate of Education 
Examination, School Examinations Dept., Malet St., London 
W.C.l, England, 1957, p. 17. 
&/Board of Education, Biology (Regents Course), Curriculum 
Bulletin, 1956-57, Number 10, 10 Livingston Street, Brooklyn 
1, New York, pp. 2-3. 
5/W. c. Reusser, "Status of General Biology in the High 
Schools of the North Central States," School Science and Math-
ematics (March, 1923), 23:260. 
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opinions of biology teachers indicated that the area 
considered most important was a knowledge of "essential life 
processes," human physiology being placed fourth. 
The writer has observed a decided tendency on the part of 
those who plan a biology syllabus to repudiate plant biology 
y' 
in spite of the finding by Brenneman that, "the study of 
plants scored surprisingly well." 
Bio~ogy and Health Education 
Preoccupation with health and disease leading to an 
abnormally introspective attitude must be avoided in the 
teaching of biology. Because general hygiene courses have 
sometimes been mislabelled biology, Land has lamented that: 
" ••• biology has become infused with the 
teaching of health." 
J/ 
Health educators are agreed that the biology course can con-
tribute a great deal to health education but this should not 
1!1 dominate the course. Sliepcevich suggests an excellent list 
of the many areas in biology which can contribute to health 
education. 
Although Ruth Strang agrees that a study of biology 
1/John A. Tyrell, op. cit. 
gjo~. cit., p. 82 • 
.J/W. G. Land, ''Don't Forget Biology l," Phi Delta Kappan (May, 
1958), 39:350. 
!1/E. M. Slipecevich, "Correlation of Health with Other Areas 
of the High School Curriculum,n Journal of School Health 
(November, 1958), 28:283. 
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should include a scientific approach to real health problems 
she is of the opinion that some aspect of health education can y 
be taught throughout the whole curriculwm. She says: 
"Since healthful living, obviously, is not 
confined to any one period of the school day, 
health education permeates the entire school 
program ••••• It is an intrinsic part of all 
school activities." 
Biology not only can be functional in establishing good health 
habits but can be instrumental in correcting the many miscon-
ceptions students have about their health. Salt is of the 
opinion that this important objective of biology teaching has y 
been found wanting. He says: 
-unfounded beliefs related to health are 
found to be quite prevalent among 7th, lOth and 
12th grade students in the public schools of 
Florida, and it appears that for.mal education 
has failed in a marked degree to eliminate cer-
tain health misconceptions from the beliefs of 
students in these grades . '' 
This presentation of the opinions of biologists leads to the 
conclusion that a knowledge of all aspects of human biology 
belongs to, and should be made available, to all people. 
Klocksin is vehemently opposed to health being a subject 
reserved only for the "pompous giants of materia medica." Of 
YRuth Strang, "How Science Teaching May Reinforce Health 
Education," Science Education (November, 1937), 21:173. 
g/E. Benton Salt, "Health Misconceptions of 7th, lOth and 
12th Grade Students," Science Education (November, 1938), 22: 
313. 
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the lack of education in human biology Klocksin says: 
y 
"Without even a semblance of factual knowledge 
of natural man, without even a common knowledge of 
himself the average man is apt to defer to physici-
ans, to frequent their offices, to purchase special 
pills, all because of the simple fact that modern 
education neglects the biology of man," 
So important is an understanding of one's own body that with-
out such knowledge it is impossible for man to cope with the 
complexities of his environment, 
If then, such a great responsibility rests with the 
teachers of biology then the teachers themselves must possess 
adequate education in the field of human biology. Biology 
teachers are familiar with the process of parturition in a 
variety of mammals but how many of them have witnessed the 
birth of one of their own species? Until the teachers of 
biology are accepted into the "inner sanctum" of the anatomy 
laboratory, outpatient clinics, operating theatres and hospi-
tal labora.tories then the "simple duty of the secondary and 
elementary school to universalize human biology for the wel-
gj 
fare of all the races of mankind" will remain an unfulfilled 
objective of biology education, 
Biology as a Required or Elective Course 
The opinions of authorities in the field of biological 
1/Carl F, Klocksin, "The Meaning of Science and Technology in 
Western Civilization," School Science and Mathematics 
(December, 1958), 58:699, 
g/Carl F, Klocksin, op, cit,, p, 700, 
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education as presented in this chapter, show agreement 
regarding the vital necessity of every individual being bio-
logically educe. ted. However, it is still possible for stu-
dents to complete high school without studying biology since 
the course is usually an elective one. Commenting on this 
11 
situation Dr. Riddle says: 
"In many schools part or much of the 
biological science offered is of course elective; 
or indeed elective for students pursuing certain 
courses {college preparatory, agriculture) and 
not available to those enrolled in still other 
courses (commercial, technical)." 
Martin's study showed similar results. He found that:g/ 
"Of the 786 schools which offered general 
biology and gave information on the course, 
326, 41.5 percent, stated that the course was 
required of all pupils or in one or more of the 
curricula offered in the schools. The course 
was offered as an elective in 423 schools, 53.8 
percent of those offering biology." 
A study by Bro~m showed that 11 percent of the schools 
having lOth gre.de pupils did not offer a biology course. Of 
:JI 
these schools Brown says: 
"The schools that failed to offer biology had 
an average lOth grade enrollment of twenty-seven. 
These schools contained 3.3 percent of the total 
lOth grade pupils." 
1/"The Teachin§ of Biology in the Secondary Schools of the 
United States,' op. cit., p. 56. 
,g/Edger Martin, op. cit., p. 7. 
:J/Kenneth E. Brown, Offerings and Enrollments in Science and 
Mathematics in Public High Schools, Pamphlet, 1956, Number 
118, United States Department of Health, Education and Welfare 
Washington, D.C., p. 5. 
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In view of the role of biology in the lives of all 
people, the short-sightedness of this policy cannot be under-
estimated. Lynda Webber maintains that biology should be a 
required course in the high school. She says: 
y' 
"I am of the opinion that it would be a good 
thing to require biology as one of the basic 
sciences in our high schools, provided the social 
aspects of it are emphasized. " 
Here the proviso is the crux of the problem. Not for all 
students are the intricacies of comparative anatomy, larval 
development of the mollusca., evolution of the alternation of 
generations in plants; but a knowledge of the biological 
processes which affect the health, happiness and very exist-
ence of man and his descendants is the birthright of every 
child. 
1/Lynde Webber, "Should Biology Be Required in High School?," 
School Science and Mathematics (May, 1930), 30:509. 
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CHAPI'ER III 
PROCEDURE 
1. The Research Tool: a Questionnaire 
A perusal of current research in education in the for.m of 
masters theses, doctoral dissertations and papers in the pro-
fessional journals attests to the popularity of the question-
naire as a research tool in education. As far back as 1928 a y 
noted authority, L. v. Koos, claimed that: "The validity of 
the questionnaire is proved by the fact that a large portion of 
educational research uses the questionnaire." 
The questionnaire or inquiry form is an instrument speci-
ally designed for the collection of data under specific condi-
tions. It is used in the conducting of various kinds of sur-
veys and the questionnaire technique has had successful appli-
cation in the field of consumer research where the foundations 
of the technique were established. Misuse of the questionnaire 
in recent years has tended to mask its value in the field of 
educational research. Provided the well-defined rules for the 
construction of a questionnaire are adhered to and its limita-
tions recognised, the questionnaire is a valid method of col-
lecting data. 
!/Leonard v. Koos, The Questionnaire in Education, The 
MacMillan Company, New York, l928, p. 10. 
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Ahrens after following up his questionnaire by personal 
11 interviews concludes that: "The questionnaire method of 
research if properly administered and made up can bring valu-
able and worthwhile results." 
Definition of a Questionnaire 
The questionnaire is defined concisely by Hillway as 
?J being: tta series of written questions carefully formulated." 
However this concise definition of the term questionnaire does 
not adequately indicate the extremely complex nature of the 
instrument. True, the questionnaire is a series of questions 
and their formulation is vital but the underlying intent of the 
questionnaire itself must be taken into consideration when the 
questions are being devised. 
31 
Wrightstone, Justman and Robbins 
state that: "The purposes of the questionnaire become the 
criteria, therefore, for the inclusion or exclusion of any 
question." Hillway's definition tends to pres~nt an oversim-
plification of the term. Since this thesis is a survey of 
opinions concerning a problem of biology education, this was 
the underlying factor influencing the kind and form of ques-
tions asked. The definition of a questionnaire by Wrightstone, 
yH. J. Edward Ahrens, ''The Valid! ty of the Questionnaire, n 
Science Education (February, 1950), 34:42. 
g/Tyrus Hillway, Introduction to Research, Houghton Mifflin 
Company, Boston, Mass., 1956, p. 189. 
J/J. Wayne Wrightstone, Joseph Justman and Irving Robbins, 
Evaluation in Modern Education, American Book Company, New 
York, 1956, p. 139. 
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Justman and Robbins perhaps most adequately explains its 
]j 
meaning. They define a questionnaire as: "an instrument 
designed to obtain an individual's responses to a limited numbez 
of questions centering about a given problem or area." By this 
definition it is indicated that the questions are being asked 
for a definite purpose and not to gain factual knowledge which 
could be obtained more easily by other methods. 
Reasons for the Use of the Mail Questionnaire 
Since the data collected in this study are opinions, that 
is, a person's likes and dislikes and his intensi~y of reaction 
to a specific situation, it was necessary that each individual 
in the sample be approached in some manner. The information 
desired could be obtained only from the individual concerned. 
The adults could be contacted by one of three possible methods. 
These methods are by direct contact on the telephone, by a 
personal interview or by a written mail questionnaire. 
Because the sample in this study is in an extremely convenient 
geographical location, any of the three methods would have been 
feasible. The telephone method, although an efficient way of 
contacting a person, involves a severe limitation on the number 
and scope of the questions asked. People are apt to view with 
displeasure and chagrin an acquaintance who talks too long over 
the telephone. Although the personal interview method for 
collecting data in many ways surpasses the other two methods, 
inaccurate data could easily accrue by an inexperienced 
<:) 1/0p. cit., p. 466. 
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interviewer, Although an excellent method, its technique is 
difficult and biased results are apt to occur. Because of the 
inexperience of the writer in conducting educational research, 
the mail questionnaire was decided upon as being the most 
appropriate data gathering instrument in this pa_rticular situ-
ation. 
Advantages of the Mail Questionnaire 
According to Blankenship the three main advantages of the y 
mail questionnaire are: 
1, the possibility of any interviewer bias is eliminated, 
2. the respondents will not be rushed in deciding what 
their answers will be. 
3. the respondents can remain anonymous. 
The above three advantages were considered during this survey. 
Because many of the questions on the questionnaire used in this 
survey required respondents to pass value judgements the time 
element involved in the filling in of the for.m is significant. 
uestionnaire 
cites the main disadvantage of the mail 
questionnaire as being the difficulty in getting recipients to 
mail back their replies, Hillway agrees partly with 
Blankenship but thinks that other factors are also pertinent 
~ 
when he states: 
I/Albert B. Blankenship, Consumer and Opinion Research, Harper 
Brothers, New York, 1943, Chapter 4. 
g/Op, cit,, p. 189. 
J/Op, cit,, p. 18. 
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"The disadvantages of the questionnaire lie 
partly in the uncertainty of obtaining replies 
and partly in the difficulty of extracting per-
sonal and confidential information from the 
respondents." 
In this situation there was, for example, a prestige factor 
involved in the stating of the amount of biology education the 
respondent possessed. The more education in biology the 
greater the chance that the recipient of the questionnaire 
would respond. There is also the possibility that the person 
for whom the questionnaire was intended did not fill out the 
form. 
2. The Nature of the Sample 
The general technique underlying this research problem is 
the conducting of a survey. Regarding a survey Blankenship 
y' 
says: 
"The basic principle of survey is that the 
reactions of a group of persons similar in their 
characteristics to the entire population will 
approximate the reactions of the entire population." 
The next step after the method of data collection had been 
decided upon is the type of sample and the kind of population 
it will represent. The selection of the sample is extremely 
important, depending largely upon the kind of problem. !n 
unwisely selected sample can invalidate the results of the 
?./ 
survey. By definition a sample is: a number of cases drawn 
i/OP. cit., p. 18. 
E/Wrightstone, Justman and Robbins, op. cit., p. 467. 
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from all of the cases comprising a given population." 
II This thesis being a survey of the opinions of young to 
middle-aged adults residing in Lynnfield Center, the sample 
will represent a population composed of individuals with the 
following characteristics. 
1. Are residents of Lynnfield Center. 
2. Are within a 25 to 45 year old age group. 
3. Would have attended high school between 1928 and 1948. 
4. Are all married. 
5. The majority are parents of school-aged children. 
Because the above characteristics of the population have 
been established, the sample thus drawn will be a controlled 
sample. The selection of a sample representing the general 
population as described was made from the mailing list of the 
Lynnfield Center Couples Club and the members attending a 
monthly meeting of the Center Parent Teachers Association. 
This sample involving a total of five hundred (500) people rep-
resents about twenty percent of the adult population of 
Lynnfield Center and would seem to be representative of the 
population to be evaluated by the survey. 
3. The Problems of Attitude and 
Opinion Measurement 
Because this study is an evaluation of opinions, the mean-
ing of the term "opinion" must be clarified at the outset. Is 
the term "opinion" the same as "attitude"? According to the 
50 
Dictionary of Education, attitude is defined as: !I 
"· •• a state of mental and emotional readiness 
to react to situations, persons, or things in a 
manner in harmony with a habitual pattern of 
response previously conditioned to or associated 
with these stimuli." 
From this definition, "attitude" may be regarded psycho-
logically as a conditioned response. Whenever a particular 
combination of stimuli is presented, the person will respond in 
a similar manner. The psychological basis of attitude is also 
supported by Barr, Davis and Johnson who define attitude as: ?J 
" ••• a learned emotional response set for or against something." 
Professor L. L. Thurstone and E. J. Chave, who may be con-
sidered the founders of opinion and attitude measurement use 
J/ 
the term attitude to: u ••• denote the sum total of a man's 
inclinations and feelings, prejudice or bias, preconceived 
notions, ideas, fears, threats and convictions about any 
specific topic." 
~11 these authorities agree on the subjective nature of 
attitude and the definitions indicate that it is a part of a 
person's personality. Attitude is an emotional, sudden and 
ycarter v. Good (Editor), Dictionary of Education, McGraw-Hill 
Book Company, New York, 1945. 
g/Arvil s. Barr, Robert A. Davis, Palmer o. Johnson, Educational 
Research and Appraisal, J. B. Lippincott Company, New York, 
1953, p. 37. 
J/L. L. Thurstone and E. J. Chave, The Measurement of Attitude, 
University of Chicago Press, Chicago, Illinois, 1929, p. 6. 
Boston University 
School of Education 
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usually definite reaction and not the result of clear, logical 
and reflective thinking. Also it is a learned response. y 
Regarding the term "opinion" John Dewey states: "commu-
nication of the results of social inquiry is the same thing as 
the formation of public opinion." 
In this sense the questionnaire is designed to be a measu 
of public opinion, since the sample is part of the public who 
are asked to pass judgement on questions pertaining to educa-
tion, itself a public affair. 
F. H. Allport thinks that attitude is a more important 
measure of a person's behaviour than his opinion. He sees 
attitude as an extremely complex psychological concept. In his 
view: 
y' 
"Public opinion is merely the collection of 
individuals' opinions. It has no existence 
except in the individual minds; and these minds 
can only conjecture what the general consensus is." 
However the above views regarding opinion do not clarify 
its meaning. A clear definition of "opinion" and its relation 
to "attitude" is expressed by Thurstone and Chave who state: 
"The concept "opinion" will here mean a verbal 
expression of a ttl tude. The term ttopinion" will be 
restricted to verbal expression. The verbal expres-
sion is the opinion. An opinion symbolizes an atti-
tude.n 
1/John Dewey, The Public and Its Problems, Henry Holt and 
Company, New York, 1927, p. 177. 
£/Floyd Henry Allport, Social Psychology, Houghton Mifflin 
Company, New York, 1924, p. 396. 
J/Op. cit., p. 7. 
3.1 
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By this definition "attitude" is then a func t ion of 
"opinion" and attitudes are established as the result of opin-
ions. Hence the questionnaire in this study will, as a result 
of a respondent expressing opinions also reveal his attitudes. 
For example, if on the questionnaire a respondent indicates 
that he believes that sex education is solely a function of the 
home, this is his opinion. A narrow, bigoted and somewhat 
secretive attitude towards sex education might be revealed as a 
result of the expressed opinion. 
4. The Preliminary Investigation 
Since this thesis is concerned with topics in biology 
which are of importance for living successfully in our society, 
respondents were asked to list their idea or ideas on the fol-
lowing question: 11What would you have liked to have studied in 
your high school biology course that would have been of value 
to you after leaving school?" 
The writer attended the February 1958 meeting of the 
Lynnfield Center Couples Club to explain the nature and purpose 
of this study. After the group had indicated its willingness 
to participate, each of the 184 members attending the meeting 
was given a duplicated copy of the question. 
In a similar manner twenty-five copies of the question 
were dLstributed to members of the Center Parent Teachers 
Association, making a total of two hundred and nine questions 
distributed. 
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Out of the two hundred and nine copies of the preliminary 
question distributed only forty-seven were completed and 
returned, representing a 22.5% return. 
Reasons for Incomplete Returns of the Preliminary Question 
By personally questioning some of the non-respondents the 
writer ascribes the disappointingly low percentage return to 
the following factors: 
1. The question was of a subjective nature. Non-
respondents said that it was too wide in scope and that 
specific areas should have been suggested. 
2. Some non-respondents had left high school too many year~ 
ago to remember anything about the content of their 
biology course. 
3. The question could not be answered by those who had 
never studied biology in high school. 
4. A nonchalant attitude was noted by same, regarding the 
significance of biology. 
Those who did respond could be considered as representing 
a stratified sample consisting of those individuals who were 
highly motivated by either an interest in the problem or 
superior education. 
Results of the Preliminary Investigation 
All the respondents to the preliminary question gave 
explicit, well-written answers indicating reflective thinking. 
The technical terms used indicated that the respondents 
possessed both interest in and knowledge of biology. Replies 
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thus obtained were classified and grouped according to Table 1. 
Table 1. Number and Percentage of Topic~ Respondents Wished 
Had Been Included in Their Biology Course 
Topics Respondents Wished 
Had Been Included in Their 
Biology Course 
(1) 
Human Biology ••••••••••••••••••••••••• 
Practical aspects of biology in rela-
tion to daily living •••••••••••••••••• 
Plant Biology ••••••••••••••••••••••••• 
Sex Education ••••••••••••••••••••••••• 
1 Biology for the cultivation of a 
hobby ••••••••••••••••••••••••••••••••• 
Horticulture •••••••••••••••••••••••••• 
Principles of nutrition ••••••••••••••• 
Aesthetic aspects of biology •••••••••• 
Health and disease •••••••••••••••••••• 
Ecology ••••••••••••••••••••••••••••••• 
Plant and animal dissections •••••••••• 
Total ••.••••..•.••.•.•.•...•....•..• 
Number 
(2) 
12 
10 
10 
5 
4 
4 
3 
3 
2 
1 
1 
58 
Percent 
(3) 
20 
17 
17 9.5 
7 
7 
5 
5 
3.5 
2 
2 
100 
From a total of twelve classifications the three most fre-
quently mentioned topic·s which respondents wished had been 
included in their high school biology course were, human 
biology, practical applications of biology and plant biology. 
The latter topic probably rated high because of the suburban 
type of community and the prevalence of houses on large lots 
stimulating gardening activities. 
5. The Inquiry Form 
Devising the Questionnair~ 
Cognizant of the fact that the questionnaire is the only 
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method of gathering the pertinent data and also that the 
devising of a properly constructed questionnaire is an arduous 
procedure, much effort was directed to its formulation. The 
11 
writer followed mainly the techniques outlined by both Koos 
and Blankenship.£/ 
The questionnaire is composed of eleven questions. ~ 
statement at the top of the form indicates the sponsors of the 
research project. The first three items are simple and objec-
tive pertaining to the respondents' background. These ques-
tions because of their nature establish rapport. Items four to 
eight require more thought together with the expressing of 
opinions. Items nine, ten and eleven are still more complex 
and involve value judgements. tll the topics suggested on the 
preliminary investigation are included in the questionnaire. 
The covering letter is concise and designed to stimulate 
the interest and motivate the recipient. 
Types of Response Required 
Simple 11 yes and no" types of response were avoided because 
of the narrow and inflexible nature of the questions. Items 
one through ten can all be answered by checking one or more 
suggested answers thus giving the questions wider scope. Item 
eleven requires the respondents to pass judgement regarding the 
importance of six general areas in biology. On a number of the 
items respondents are given the opportunity to make variable 
yop. cit. 
£/2.£. cit. 
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verbal responses. Thus the scope of the questionnaire is 
widened. Although these non-objective types of answer are more 
difficult to analyse, the reactions of respondents who are 
motivated to respond are valuable to the survey. 
The final questionnaire, in contradistinction to the pre-
liminary question, was so designed that it could be completed 
whether the respondent had studied biology or not. 
Respondents were not required to sign the questionnaire 
because of the investigator's belief that their willipgness to 
respond would be increased. Gerberich and Mason conducted a 
study on the merits of the unsigned questionnaire by giving a 
questionnaire to 2,867 students, of which 1,460 signed the 
11 questionnaire and 1,416 were unsigned. They found that: "An 
examination of the results of all the questionnaires revealed 
that there is no marked difference for the signed or unsigned 
questions." 
In spite of this finding, however, the writer was of the 
opinion that with this particular class of population an 
unsigned questionnaire would evoke more response. 
Distribution of the Questionnaire 
Five hundred copies of the questionnaire and the covering 
letter were duplicated. On April 4th 1959, four hundred and 
twenty-eight (Li28) copies of the questionnaire together with 
the covering letter and a stamped self-addressed envelope were 
mailed to each member on the mailing list of the Lynnfield I 
17 J. B. Gerberi'ch and J. M. Mason, "Signed versus Unsigned 
Questionnaire," Journal of Educational Research (October, 1948) 
:1~. 
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Center Couples Club. 
tt the April meeting of the Center Parent Teachers Associa 
tion seventy-two (72) questionnaires together with the covering 
letter and a stamped-self addressed envelope were handed to 
members attending the meeting, making a total of five hundred 
questionnaires distributed. 
Prior to the distribution of the forms the writer 
addressed members at both the Couples Club and the Parent 
Teacher ~ssociation meetings explaining the nature of the pro-
ject. It was stressed that the sum total of the small units of 
similar research studies being conducted throughout the country 
ultimately resulted in educational progress. The writer, with-
out any assistance from the school department, made every 
effort to motivate the parents. 
Number of Returns 
Three weeks after the questionnaire had been mailed the 
writer had received a percentage return of 33%. Recognising 
the importance of a follow-up the writer began contacting mem-
bers of the Lynnfield Couples Club by telephone. From a total 
of two hundred and fourteen (214) couples one hundred and 
thirty-nine couples (139) were directly contacted. This repre-
sents 65% of the membership. Since the questionnaires were 
unsigned it was inevitable that same respondents were contacted 
together with the non-respondents. The telephone follow-up 
boosted the percentage returns to 41%. 
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Table 2. Number and Percentage of Returns of the 
Questionnaire 
Number 
Distributed 
{1) 
.500 • • • • • • 
Number 
Returned 
(2) 
20.5 
Reasons for Incomplete Returns 
Percentage 
Return 
(3) 
41 
The writer was faced with one of the greatest problems in 
the mail questionnaire technique, that of incomplete returns 
and their accompanying implications, adequately expressed by y 
Duker when he states: "The silent non-respondent, like the 
Sphinx, is a perpetual question mark harassing the truth-
seeker." 
The influence of the two hundred and ninety-five (295) 
non-respondents in this study cannot be lightly discarded. 
Referring to the studies of Shuttleworth and Suchman Reid 
?:I 
says: "All of these investigations point to the conclusion 
that the replies from respondents cannot be considered repre-
sentative of non-respondents. 1 
From telephone conversations with the non-respondents the 
two most frequently given reasons for not completing the ques-
tionnaire were: 
ys. Duker, "The Questionnaire is Questionable," Phi Delta 
Kappap ( May, 1948), 29:392. 
_y'Seerley Reid, nRespondents and Non-Respondents to Mail Ques-
tionnaires," Educational Research Bulletin (April, 1942), 
gl:87. 
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1. No biology education resulting in a feeling of the 
lack of qualifications necessary to pass opinions on 
biology course content. 
2. A complete unawareness of the part played by biology 
in society. 
These facts would lend support to the conviction of R. D. 
y' 
Normal who says: "Those who respond to a mail questionnaire 
have been found almost universally to differ radically from 
those who do not reply." Clearly the significance of partial 
returns must be considered when the conclusions from the inves-
tigation are formulated. 
Shannon found that fram a study of four hundred and 
thirty-three (433) cases using mail questionnaires that the 
mean percentage of returns was 72.45%. However, he concedes 
that this surprisingly high percentage of returns was obtained y 
by: "administering many questionnaires directly without 
giving respondents a good chance to •escape. '" 
The writer did not have the advantage of administering the 
questionnaire to either a "captive audience" or a more highly 
motivated professional group. The sample in this study is cam-
posed of laymen many of whom are uninterested in the problem 
l/Ralph D. Norman, "A Review of Some Problems Related to the 
Mail Questionnaire Technique," Educational and Psychological 
Measurement (Summer, 1948), 8:245. 
gjJ. R. ·Shannon, "Percentage of Returns of Questionnaires in 
Reputable Educational Research," Journal of Educational 
Research (October, 1948), 42:141. 
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is a contributing factor in the low percentage of returns. 
The second factor contributing to a low percentage of 
returns is the lack of cooperation from the Lynnfield School 
Department. Since the writer is not at present teaching, the 
principal of the high school and the superintendent were asked 
if they would request parents to answer the questionnaire. In 
a personal correspondence with the writer, the then Principal 
of the Lynnfield High School maintaining that the problem was 
not a school study wrote: "We do not think the school can be 
in the position of asking cooperation in your study." Hence, 
the writer lacked the prestige of having the research problem 
endorsed by the school administrators. 
6. The Discussion Group 
In addition to the questionnaire survey, a group of eight 
members of the sample met at the writer's home to discuss the 
topic, "Why Teach Biology? 11 This discussion was recorded on 
tape, the resulting recording being a part of this thesis. 
Comprising the group were two representatives of each of 
four groups, namely, those without a biology education, those 
with a high school biology course, those with a college biology 
course only and those with both high school and college biology 
courses. The group was composed of five women and three men. 
The participants were asked to answer the following four 
questions in the course of discussing the main topic. These 
questions were: 
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1. Did you study any particular aspect of biology which 
has since been found to be of particular significance 
to you in your adult life? 
2. Is biology simply an academic subject or are there any 
areas where a knowledge of biology is necessary to you 
in your daily life? 
3. What do you consider to be the important reasons for 
studying biology and why? 
4. What topic would you consider to be absolutely neces-
sary for inclusion in your own child's biology course? 
Although not identical with the personal interview the 
discussion group manifests some of its characteristics. Ques-
tions of wider scope can be asked and the reactions of the 
respondents can be observed. During the discussion the writer 
posed questions in order to stimulate discussion but made an 
effort not to bias the replies. 
7. Outline of the Procedure 
1. Deciding upon the method of collecting pertinent data. 
2. Formulation of the preliminary question. 
3. Distribution of the preliminary question by personally 
handing the for.m to the recipient. 
4. The construction of a satisfactory questionnaire based 
on the results of the prelhrlnary survey. 
5. The selection of a valid sample of the chosen popula-
tion. 
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6. Distribution of the final questionnaire by mail. 
1. A tape recorded discussion on the general topic, "Why 
Teach Biology?u 
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CHt\PTER IV 
PRESENTATION AND ANALYSIS OF DATA 
1. Introduction 
The opinions and attitudes of young adults in Lynnfield 
Center regarding the utilitarian and aesthetic values or study-
ing biology are represented by the following tables, each one 
being accompanied by an appropriate conspectus of the results. 
The two hundred and six (206) adults participating in the 
study were divided into eight categories according to sex and 
level of biology education. These categories are; males having 
studied biology in high school, males having studied biology in 
high school and college, males having studied biology in colleg• 
only, males never having studied biology; remales having 
studied biology in high school, females having studied biology 
in high school and college, females having studied biology in 
college only and remales never having studied biology. Opin-
ions thus expressed by the different groups will be compared 
and contrasted. 
Of the participating adults 48% were males and 52% females. 
An acknowledged limitation. of the study is the relatively 
small sample or adults responding; thus, the results obtained 
must be interpreted with caution. 
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2. Status of Education in Biology 
The data obtained from items one and two on the inquiry 
form are presented in Table 3. 
Table 3. Comparative Number and Percentage Responses of Males 
and Females Regarding the Level of Thei~ Biology 
Education 
Response Males Females 
Nwnber Percent Number Percent 
~1} ~2~ {Jl {~ l {2l 
1. I studied biology 
in high school •••• 39 39.2.5 47 44 
2. I studied biology 
in high school and 
college ••••••••••• 16 16. 2.5 16 1.5 
3. I studied biology 
in college only ••• 6 6.2.5 9 8 
4. I have never 
studied biology ••• J8 J8.2~ J~ JJ 
Totals •••••••••• 99 100 107 100 
Slightly more females (4.75~) studied biology in high 
school than males. Few of the adults have studied biology at 
the college level. Of concern, however, is the fact that 38~ 
of the males and 33% of the females have completed a high 
school and sometimes a college education without ever having 
studied biology. 
Evaluation of High School Biolog1 
Biology courses vary considerably even within local 
limits. In Table 4 are presented the data showing bow respond-
ents who had studied biology in high school would evaluate the 
course in retrospect. 
6.5 
Table 4. Comparative Number and Percentage Reactions of Four Categories of 
Respondents Regarding the Rating of their High School Biology Course 
Males Females 
Criteria :for High School High School High School High School 
Rating Biology and College Biology and College 
Biologl: Biolog1 
No. Percent No. Percent No1 Percent No1 Percent {1) (2) {3) {4) {5) (6} {7} (8) (9) 
1. Excellent and 
completely 
adequate ••••••••• 9 23 2- 12.5 16 34 6 37.5 
2. Good but ina de-
qua te in some 
topics ••••••••••• 20 51.3 6 37.5 14 29.8 2 12.5 
3. Fairly good but 
lacked laboratory 
work ••••••••••••• 5 12.8 7 43.8 11 23.4 5 31.3 
4. Poor and inade-
qua te course 
content •••••••••• 3 7.7 1 6.2 5 10 .. 6 3 18.7 
No response •••••• 2 5.2 0 0 1 2!2 0 0 
Totals ••••••••• 39 100 16 100 47 100 16 100 
0 
More females rated their biology course excellent and 
completely adequate than did the males who more frequently 
indicated an inadequacy in some topic. Those respondents who 
had also studied biology in college were more apt to be criti-
cal of their high school laboratory work. Only a relatively 
small percentage of respondents were of the opinion that their 
high school biology course was poor and the course content 
inadequate. 
Criteria of an Excellent Biology Course 
Item four of the inquiry for.m was designed to elicit from 
the respondents those features of the high school biology 
course which had prompted anv excellent rating. Replies to the 
item were classified into five categories and are presented in 
Table 5. 
Table 5. Comparative Number and Percentage Reasons Expressed by 
Males and Females Who Rated their Biology Course 
Excellent 
Reasons for an Males Females 
Excellent Rating No 1 Percent Noj Percent (1) (2) (3) <5 > (4 
1. Personality and high 
regard for teacher ••••• • 6 54 8 36 
2. Interesting presents-
tion of the subject 
(field trips, unique 
demonstrations) ••••• • ••• 2 18 11 50 
3. Individual laboratory 
work and projects ••••••• 6 54 12 54 4. A study of embryology ••• 0 0 1 4 5. An emphasis on human 
anatomy ••••••••••••••••• 0 0 1 4 
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Of significance are the first three categories, namely, 
teacher personality, presentation of the subject and individual 
laboratory work. Male respondents indicated being somewhat 
more impressed by the personality and scientific status of the 
teacher than were the females. The latter indicated that an 
interesting presentation of the subject matter was the most 
impressive criterion. Both groups rated laboratory experiences 
highly. 
Criteria of an Inadequate Biology Course 
Of the adults responding to item 5, a total of thirty 
males (54%) and twenty-four females (38%) indica ted that their 
high school biology course was inadequate in some aspect other 
than laboratory work. The data obtained from an analysis of 
item are presented in Table 6. 
Table 6. Comparative Number and Percentage Reasons Expressed 
by Males and Females who Rated their Biology Course 
Inadequate 
Reasons for a Rating Males Females 
of InadeJua te No. Percent No. Percent 
~1 (21 (Jl on {2 ·~ 
1. Improper presenta-
tion of the 
subject ••••••••••••• 7 24 6 35 
2. A study of human 
biology omitted ••••• 5 18 4 24 
3. No field trips •••••• 1 4 0 0 
4. No response ••••••••• 16 ~!! 7. !ll 
To tal • ••.•••....•• 29 100 17 100 
A major cause of dissatisfaction by both males and females was 
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an improper presentation of the subject leading to a 
stereotyped mechanical acquisition of facts. The second lead-
ing cause of dissatisfaction was failure on the part of the 
teacher to correlate the biology being taught with the func-
tions of the human body. As shown in Table 6, five females 
recorded individual topics which they felt would have made the 
course interesting. A comparatively high proportion of 
respondents who rated their biology course inadequate failed to 
give a reason for the classification. 
3. Is there a Need for the Study of Biology? 
The purpose of question 6(a) was to determine what pro-
portion of the 35% of respondents who had never studied biology 
had ever experienced a need or desire for such knowledge. Data 
obtained from this question are summarised in Table 7, reveal-
ing a marked difference of opinion between males and females. 
Table 7. Comparative Number and Percentage of Opinions 
Expressed by Males and Females who Had Never . Studied 
Biology 
Adults who have never studied Biology 
Opinion Males Females 
No. Percent No. Percent 
~ll ~2l t~l ~y l {21 
1. I wish I had studied 
biology •••••••••••••• 19 50 24 68.5 
2. I have never wished 
to study biology • • ••• 19 so 10 28.6 
No Response •••••••••• 0 0 1 2.9 
Total ••••. ••......• 38 100 35 100 
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Half of the males who have never studied biology have 
evidently had no occasion on which a knowledge of biology 
would have been indispensable. Conversely, only 28.6% of the 
females felt no lack because they had not studied biology. 
This analysis indicates that a greater proportion of females 
has ~elt a need for biological knowledge than have the males. 
Of the nineteen males who were disposed to the study of 
biology, 37% did not indicate any reason for their opinion. 
If the twenty-four females who had wished to study biology, 
only 17% failed to express a reason. The list of reasons 
given by those who wished they had been able to study biology 
is itemized in Table 8. 
Table 8. Comparative Number and Percentage of Reasons Expressed 
by Respondents without a Biology Education 
Respondents who have wished 
Reasons 
to study biology 
Males Females 
No. Percent No. Percent 
(1) (2) (3) (~) (5) 
1. For general culture 
and interest •••••••••• 7 37 9 37 
2. For a better under-
standing of the human 
body •••••••••••••••••• 4 21 6 25 
3. Because biology is 
basic and essential 
for daily living •••••• 0 0 3 12 4. For the comprehension 
of current biological 
research •••••••••••••• 2 10 0 0 
5. For an understanding 
of plant life ••••••••• 1 5 0 0 
6. A comprehension of bi-
ology could have led me 
to a study of medicine 1 5 0 0 
(concluded on next page) 
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Table 8. (concluded) 
Reasons 
(1) 
7. To facilitate the 
answering of chil-
dren's questions ••••• 
8, No Response •••••••••• 
Respondents who have wished 
to study biology 
Males Females 
No , Percent No. Percent 
(2) (3) (4) ($) 
0 
7 
0 
37 
2 
4 
18 
17 
The first reason was one of self-esteem on the part of the 
respondent, the desire to be considered a well informed person. 
Underlying the second reason is the desire for the elucidation 
of the enigmatical physiological aspects of the human body. 
Although reasons three through seven are the reflections of 
the minority they are, nevertheless, of consequence to this 
study, being indicative of a need for a biology course which is 
both pragmatical and relevant to existing conditions. 
4. Should the Study of Biology Be Compulsory? 
How important the study of biology is regarded is dis-
closed by the responses to question seven which are tabulated 
in Table 9. 
71 
I 
b ·o I' 
------~ - ----
-_-
-· 
,.-----,--, 
-
-
-----"'= r -----
Table 9. Comparative Percentage Reactions of Eight Categories of Respondents 
Concerning an Optional or Compulsory High School Biology Course 
Males Females 
High High 
School School 
and Col- and Col- T 
Opinion High Col- lege High Col- lege 0 
School lege Biol- No School lege Biol- No t 
Biol- Biol- ogy Biol- Biol- Biol- ogy Biol- a 
O~J: 0,~) Onli 0~~) 0~~ 0~¥> Onl;y: (~y 1 {1} {8) (15) 1 2) (4 ) 
1. A.ll high school 
students should 
study biology ••••• 70 75 34 32 62 81 66 34 55 
2. The study of 
biology should be 
optional •••••••••• 30 25 66 68 38 19 34 66 45 
-
----------- -· 
--
·-----
-..] 
1\) 
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An analysis of Table 9 discloses that those respondents 
who have studied biology in high school are agreed that such a 
course should be made compulsory. Females who have studied 
biology in college only are convinced of its importance in the 
high school curriculum, whereas males who studied biology in 
college only dispute the subject being made compulsory in high 
school. However the group composed of respondents who have 
never studied biology are in accord with the opinion that the 
study of biology should be optional. Consequently, a study of 
biology in high school is conducive to the formation of atti-
tudes which acknowledge the import of biology. 
5. The Importance of Biology in Daily Living 
What part a knowledge of biology plays in the daily 
routine of the respondents' lives was measured by the analysis 
of the results of question eight. These results are summar-
ised in Table 10. 
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Table 10. Comparative Percentage Reactions of Eight Categories of Respondents Regarding 
the Necessity of Biology in Daily Living 
Males Females 
Is a knowledge High High 
of biology School School 
necessary to you and Col- and Col- T 
in your daily High Col- lege High Col- lege 0 
living? School lege Biol- No School lege Biol- No t 
Biol- Biol- ogy Biol- Biol- Biol- ogy Biol- a. 
o~;y: (~} Onl;y: <~1 (~j (,1 Onl;y: og} 1 (1} (4) (8) (10) 2) (9 
1. A knowledge of 
biology is neces-
sary in my work 
8 or profession ••••• 31 33 0 11 38 44 6 13 2. A knowledge of bi-
ology is necessary 
in pursuing my 
18 hobby ••••••••••••• 31 0 11 19 25 0 6 15 
3. A knowledge of bi-
ology helps me to 
enjoy better ~th 54 56 50 48 53 75 78 43 53 
4. A knowledge of bi-
ology helps me to 
understand more 
fully current so-
cial and economic 
problems •••••••••• 28 81 17 32 45 63 55 24 40 
No response •••••••••• 28 0 0 50 23 0 0 50 30 
? 
0 
Five respondents, all females, cited additional situations 
where a knowledge of biology was considered to be necessary. 
They are as follows: 
1) To aid in the diagnosing of children's illnesses. 
2) A knowledge of biology contributes to personal happi• 
ness. 
3) A knowledge of biology better equips a person for 
parenthood and homemaking. 
4) Makes one aware of our relationship to each other. 
5) Causes an increased appreciation of the environment 
both aesthetically and spiritually. 
The inferences from the date in Table 10 are many. 
1. Those who studied biology at the college level form 
the group which a knowledge of biology is most necessary for 
earning a living. ~ high school biology course only rarely 
leads to an occupation in the field, from which fact it can be 
concluded that preparation for a career is not an objective of 
a high school biology course. 
2. Responses to part two of the item indicate that, with 
the exception of those who have studied biology at both the 
high school and college level, an exiguous percentage of 
respondents pursue a hobby based upon a knowledge of biology. 
The inference here is that a high school biology course does 
not stimula.te an interest in hobbies involving biology such as, 
beekeeping, bird banding, organiculture, pisciculture and ani-
mal breeding. 
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3. Although about half of the respondents comprehend the 
significance of a knowledge of biology in relation to one's 
health the responses to part three of the item indicate that 
females who have studied biology at the college leYel show 
recognition to the greatest extent. Evidently a high school 
biology course does not ensure a predilection towards the 
enjoyment of better health. 
4. An examination of the responses to part four indicate 
that males who have studied biology in both high school and 
college fully recognize the importance of biology in the under-
standing of current social and economic problems. The analysis 
also shows that a high school biology course results in more 
females being appreciative of an understanding of biology in 
the interpretation of social and economic problems. On the 
whole, there is a sig~icant unconcern regarding the correla-
tion between biology and current affairs. 
5. The four other reasons given appear to substantiate a 
pragmatic approach. 
6. Percentages of "no response" to this question were 
high. Half the respondents who had never studied biology and 
about a quarter of those who had only high school biology 
failed to answer the question. One deduction inferred from 
this result is that there exists a gross lack of comprehension 
regarding the implications of biology, by those having either 
no biology education or a limited one. Five respondents actu-
ally wrote, in answer to this question that, "biology was not 
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necessary to any of the above. (items). tt 
6. The Place of Sex Education in Society 
By the very nature of the subject, a course in biology 
inevitably includes the characteristics of living things such 
as excretion, nutrition, irritability and reproduction. Item 
nine was designed to elicit opinions regarding the inclusion of 
sex education in the biology course since the reproduction of 
other animals would be included as a matter of consequence. 
Results are apportioned in Table 11. 
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Table 11. Comparative Percentage Reactions of Eight Categories of Respondents Regarding 
the Place of Sex Education in Society. 
Males Females 
High High 
School School 
and Col- and Col- T 
Opinion High Col- lege High Col- lege 0 
School lege Biol- No School lege Biol- No t 
Biol- Biol- ogy Biol- Biol- Biol- ogy Biol- a 
01!3_ Ofl."!r Only Ofl."!r ogy ogy Only ogy_ 1 (1) (2} (3} (4) (5) (6) (7J ( tj) (9) _(lOJ 
1. Sex education 
should be a part 
of the biology 
82 88 61 course ••••••••••• 100 64 75 78 72 72 
2. Sex education is 
solely the func-
tion of the 
home ••••••••••••• 18 12 0 34 28 25 11 23 23 
3. Sex education is 
a function of 
the church or 
other organiza-
4 tion ••.•••.•••••• 0 0 0 0 0 0 0 1 
No response ••••••••• 0 0 0 5 4 0 11 5 4 
-.J 
a:> 
0 
An analysis of Table 11 shows that all the respondents 
are, to a degree, consentient that sex education should be a 
part of the biology course. Another inference is that those 
who have studied biology at the college level are more con-
vinced of the need for education in the high school biology 
course than are those who have studied biology at the high 
school level or not at all. With the exception of a small per-
centage (4%) of females who have studied biology in high 
school, none of the other groups would delegate to organiza-
tions the authority for sex education. 
7. The Outcomes Expected from a Biology Education 
What changes in behaviour or attitudes can be expected as 
a result of a biology education are determined by the responses 
to item ten. In answering this question respondents were asked 
to choose from a list of eleven objectives, the six which they 
considered to be the most important. Table 12 contains the 
tabulated data drawn from the responses to item ten. 
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1able 12. Comparative Percentage Reactions of Eight Categories of Respondents ConceJ 
ing the Six Most Important Reasons for Studying Biology 
Males Females 
High High 
School School 
Reasons for High and Col- and Col- T 
Studying School Col- lege High Col- lege 0 
Biology Biol- lege Biol- No School lege Biol- No t 
ogy Biol- ogy Biol- Biol- Biol- ogy Biol- a 
Y~! On1;y Y~! Y~! {~! On1;y ogi 1 ~ll ~21 nil ~Bl {9 ~1( 
1. To acquire a 
hobby ••••••••••• 23 6.3 0 10.5 19 0 22 17 1~ 
2. To learn inter-
eating facts 
(v)·~ (v) (v) about plants and (v} (v) (v) (v) (v) (, 
animals ••••••••• 87 44 84 76.5 89 75 78 74 7~ 
3. To acquire better (v} (v) (v) (v) (v) (v} (v) (v) (1 
health habits •••• 77 63 84 74 78 94 56 74 7~ 
4. To learn how to 
dissect plants 
and animals •••••• 8 19 0 10 19 0 0 6 1( 
5. To know the Latin 
names of plants 
and animals •••••• 0 6 0 0 9 0 0 8 ! 
6. To appreciate 
one's environment (v) (v} (v) (v) (v} {v) (v) (v) (" 
more fully ••••••• 95 81 100 74 87 100 89 83 8~ 
7. To become a wiser 
purchaser of con-
sumer goods •••••• 13 12 0 13 32 25 11 40 H 
a. To learn how to 
identify and c~ (v) (v) (v) (v ) (v) sify plants and ( 
animals •••••••••• 38 44 52 70 31 66 68 5~ 
9. To have a better 
understanding of 
plants and ani- (v) (v) (v) (v) (v) (v) (v) (v) (, 
mala •••••••••••• 85 64 84 77 85 100 89 86 a: 
.o. To prepare for 
college or a (v) (v) (v) (v) (v) (v) (, 
career •••••••••• 57 37 67 46 38 56 55 51 4f 
.1. To learn to 
apply the scien-
tific method in 
solving prob- (v) (v) (v) (v) (v) h lema •••••••••••• 52 69 67 45 30 75 67 43 4f 
·{v) denotes an important reason. 
From an examination of Table 12 it can be deduced that all 
eight categories of respondents regard the following four . rea-
sons as most important ones for studying biology. They are: 
1. To learn interesting facts about plants and animals. 
2. To acquire better health habits. 
3. To a.pprec ia te one's environment more fully. 
4. To have a better understanding of plants and animals. 
With the exception of two c~tegories, namely, males with 
both high school and college biology and females with college 
biology only, the fifth most important reason for studying 
biology was considered to be "to prepare for college or a 
career." 
Males and females held differing viewpoints as to the 
sixth most important reason. Considered of importance by 
three out of the four categories of males was the reason, "to 
learn to apply the scientific method in solving problems." This 
reason was considered to be of importance only by those females 
who had also studied biology in college. 
Three out of the four categories of females regarded as 
the sixth most important reason, "to learn how to identify and 
classify plants and animals." 
II All eight categories of respondents were unanimous in 
their selection of the four remaining reasons considered of 
only slight importance. They ~re: 
1. To acquire a hobby. 
2. To learn how to dissect plants and animals. 
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3. To know the Latin names of plants and animals. 
4. ~o become a wiser purchaser of consumer goods. 
A total of fifteen respondents, mostly those having 
studied biology in both high school and college, answered part 
twelve of item ten which asked, nAny other? [reasons] Please 
state." These fifteen respondents listed between them nine-
teen additional reasons for studying biology which they con-
sidered to be important. These comments are listed below in 
the respondents' own words. 
Males with a high school biology course wrote: 
11For a more detailed and professional approach to sex 
education." 
Males with both high school and college biology courses wrote: 
"To help understand one's self. 11 
"To gain an insight into the humanism of man." 
"To dispel the half-shadow fears tpat frequently are 
associated with the malfunction of the body machine." 
"To help in the appreciation of Divinity." 
"To know, understand and appreciate the functional · use of 
the human body. n 
"Biology should be made basic to the study of even litera-
ture. One must learn to deal with spatial things before 
advancing to ideas, images and philosophies. Until one 
can deal success~ully with spatial relationships, one 
cannot deal with the metaphysical world beyond nature." 
Males never having studied biology wrote: 
"To arouse interest at an early age in the study of the 
body." 
"Most scientists would be better equipped if their 
specialty were supplemented with biological studies 
too." 
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Females who had studied biology in high school wrote: 
"To make the art of reading more understandable, more 
enjoyable and definitely more knowledgeable." 
"For a balanced education." 
"To better realise the wonders of God's creation." 
Females who had studied biology in both high school and college 
wrote: 
"To make a well-rounded person. 11 
11To become more informed in the broad area of public 
health and its problems so that one can assume his full 
moral responsibility to his fellow men throughout the 
world." 
"To understand the functions of the body." 
"To help teach one's children the true facts of life." 
"To have a greater understanding of the present practices 
and problems o~ agriculture together with their effect 
on the population." 
"To alert people regarding future biological developments 
and their impact on society." 
Females having studied biology in college only wrote: 
"To understand how the human body functions. tt 
Summarizing the implications of the ideas presented above, 
it can be said that the ideas and values pertaining to the 
epistemological problems of biology are considered to be of 
prime importance. An understanding of the origin, nature, 
methods and limitations of the human organism are ostensibly 
goals sought by individuals from a knowledge of the science of 
biology. 
0 
8. The Gradation of Six Major Topics in Biology from 
the Most Important to the Least Important 
Educators are aware that a one year course in biology is 
an insufficient amount of time in which to include in the 
syllabus the major topics in the area. The final item, number 
eleven, on the inquiry form was designed to ascertain which of 
these topics were of utmost importance; to be included in the 
course at all costs and which were of lesser importance. In 
Table 13 the ratings of the six major topics are listed by the 
eight comparative groups. 
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Table 13. Comparative .!1 Rating of Six Major Topics in Biology by Eight Categories of 
Respondents 
Males Females I 
High High 
School School 
and Col- and Col- To-
Topic High Col- lege High Col- lege tal 
School lege Biol- No School lege Biol- No Rat-l Biol- Biol- ogy Biol- Biol- Biol- ogy Biol- ing 
~ll ogi Y~! Onlz {~! Y~! l~l Onlz Y~! ~ ~2 ~~ l ~8l (loll 
1. Evolution and 
Genetics ••••••• F c c D F D F F D8% 
2. Soil structure 
and food pro-
duction •••••••• E E E E E E D D E33% 
3. A study of the 
processes essen- I 
tial to all A4~ forms or life ••• ! A A A A A A A 4. The biology of 
the human body •• B B B B B B B B B38 
5. Health and 034~1 disease ••••••••• D D D c c c c c 6. Conservation of 
natural resources c F F F D F E E Fl5~ 
1!/ A" denotes the most important topic and "F" denotes 
"B-E" are in descending order. 
the least important topic. 
()) 
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Decisively clarified from an analysis of Tabl& 12 is the 
fact that all eight categories of respondents concur that the 
topic of supreme importance ("!" rating) in a biology course 
is, "a study of the processes essential to all forms of life." 
Second only ("B" rating) to this topic all categories of 
respondents agree is, "the biology of the human body." 
The categories of respondents are at variance with one 
another regarding the ranking of the remaining four topics. 
Considered third in order of importance ("C" rating), by all 
categories of females together with the category of males who 
have not studied biology is the topic, "health and disease." 
However, all males who have studied biology at the college 
level regard the topic, "evolution and genetics" as third in 
order of importance. Conversely, those males who have studied 
biology in high school ascribe a 11 C11 rating to the topic, 
"conservation of natural resources." 
Opinions diverge still further with regard to the "D" 
rating. All males who have studied some biology as sign e. "D" 
rating to the topic, "health and disease," whereas males never 
having studied biology assign this rating to the topic, "evo-
lution and genetics." 
Two divergent groups of females namely, those having 
studied biology in college only and those never having studied 
biology assign a "Dn rating to the topic, "soil structure and 
food production." The category of .females who have studied 
Q biology in both high school and college assign a rating of uDn 
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to the topic, "evolution and genetics," whilst those females 
who have studied biology in high school only rate "D" the 
topic, nconservation of natural resources." 
The topics considered to be of least importance and next 
to the least in importance are quite well-defined. 
All males, with the exception of the group which studied 
biology in high school only consider the topic, "conservation 
of natural resources" as being of least importance ( 11F" rat-
ing). Conversely, all females, with the exception of the 
group which studied biology in both high school and college, 
consider the topic, "evolution and genetics" of least 
importance. 
Six out of the eight categories of respondents consider 
that the topic, "soil structure and food production," merits 
an "E" (next to the last) rating. 
The results to this question indicate a decided preoccu-
pation on the part of the respondents with topics pertaining 
to the functioning of the human body to the exclusion of other 
topics whose interrelationship with man is not so readily per-
ceived. 
9. Analysis of the Discussion Group 
Question 1.-- Participants in the discussion group pre-
sented different points of view regarding the pragmatic 
aspects of a biology education. One woman member of the group 
having studied biology in high school only, thought at first 
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that her biology course was not of much value. However, afte 
reviewing her daily activities she concluded that biology had 
much to offer. Since her hobbies are beekeeping and bird 
banding, she found much from her high school biology course 
which was applicable. A study of mental hygiene and nutri-
tion was especially useful but the speaker felt that the 
study of the cell itself was not a great deal of use. 
A second woman was encouraged to become a nurse during 
her biology classes and as a consequence has maintained a 
life-long interest in health problems. 
To one of the men, biology was significant in making him 
aware of the schematic arrangement of living things, although 
he thought that Latin ter.minology should be avoided at the 
high school level. To this speaker biology also gave an 
insight into the unknown things in our surroundings. 
For another group member various kinds of field trips 
were an aspect of biology which she has since found appli-
cable to daily living. 
A male member of the group who had not studied biology 
expressed the opinion that he had missed something of great 
value but because of an interest in wildlife and gardening 
was a self-taught naturalist. Although this speaker is a 
research chemist and took the science course in high school 
in 1931, his studies did not include a course in biology. 
Question 2.-- The group was unanimous in its conclusion 
that biology was not simply an academic discipline but had 
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various applications. The mother o£ five children was of the 
opinion that sex education should be covered in the high 
school biology course. 
Also agreeing with this view was one man who had a sex 
education course in college and subsequently felt that this 
was too late in the life of a youngster because much misinfor-
mation can be accumulated in the interim. 
One mother said that her 11th grade son wished his 
biology course had been applied to him personally, which 
again indicates a desire £or biology which is oriented towards 
the human species. 
Another member thought that the relationship between 
biology and social and economic problems is not stressed 
enough in high schools. It was also pointed out that radio-
active fall-out, nutritional problems, conservation of natural 
resources and other popular press features are essentially 
biological problems. 
Question 3.-- The part of the discussion dealing with the 
reasons for studying biology revealed an attitude of optimism 
on the part of the group members. The general consensus of 
opinion was that biology should be taught in such a way as to 
stimulate an attitude of awareness and inquisitiveness concern 
ing nature which would result in the creating of a person who 
was never bored or lonely. Such a person would also find much 
happiness in the commonplace things in his surroundings. 
The writer asked the group for their opinions concerning 
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the current trend to undertake original biological research at 
the high school level. All the members of the group were in 
favour of this approach to biology teaching. Some of the 
reasons given were: 
1. Young children are naturally curious and fascinated 
by the "insides" of animals. 
2. It provides an excellent groundwork for girls who 
will train to be nurses. 
3. Elementary research is often a process of trial and 
error, a methodology most suitable for high school 
students. 
Question 4.-- The final question dealing with topics of 
absolute necessity resulted in a variety of opinions. One 
member suggested any topic as long as an insight into both 
plant and animal life was given. She did not think that human 
biology should be stressed at the expense of the whole area of 
living things. 
Opposing this viewpoint, another woman member felt that 
the course should move more rapidly over lower plants and 
animals leaving most of the time for human biology. 
Another opinion was that topics should be included which 
would show how man is able to control, rechannel and divert 
biological accidents. 
A male member thought that topics dealing with the crass 
side of biology should be included as well as the more doctri-
naire aspects. 
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Referring to the confusion created when the fluoridation 
of the Lynnfield Center water supply was being debated a group 
member suggests that topics be studied in biology classes 
which would teach the students to realise the necessity of 
considering both sides of a scientific issue. 
Because pure scientists have relegated philosophers into 
the background, another participant suggests that the one 
scientist best equipped to present a philosophical viewpoint 
is the biologist. 
Opinions were sharply divided about making the subject 
compulsory in high school. Those who were opposed supported 
their stand by stating that it would be unfair to make student: 
to whom biology was uninteresting and distasteful study the 
subject. To which statement a woman quickly replied that 
those who are not interested in biology are not interested in 
lifeJ 
Although everyone was aware of the great importance of 
biology, the group thought that it would be impossible to 
devote more than one year to the subject at the high school 
level. Some were of the opinion that biology should be 
taught at a lower grade level in order to instill a respect 
for living things. 
10. Summary of the Results of the Questionnaire 
1. More females than males studied biology in high school. 
2. About twenty-five percent of the respondents studied 
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biology at the college level. 
3. Thirty-seven percent of the respondents have never 
studied biology. 
4. Females were generally more satisfied with their 
biology course in high school than were the males. 
5. Teacher personality is an important motivating factor 
in high school biology. 
6. The major cause of dissatisfaction with the high school 
biology course was inferior methodology. 
7. Fifty percent of all males never having studied 
biology did not desire to study the subject. 
8. Respondents who had studied biology in high school 
were in favour of its being a compulsory subject. 
9. Comparatively few respondents (15%) enjoy hobbies 
with a biological basis. 
10. Although all respondents acquiesce in the view that a 
knowledge of biology promotes better health, female·s 
are somewhat more conscious of this relationship than 
are the males. 
11. The correlation of biology and the comprehension of 
current social and economic problems is generally 
underestimated by the respondents. 
12. Most respondents (72%) are in favour of sex education 
being a part of the biology course. 
13. The majority of respondents are of the opinion that 
the main reasons for studying biology include those 
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factors which create an attitude of reverence and 
wonder towards life. 
14. Biology is not studied in order to develop a hobby. 
15. Learning h~ to dissect and learning to memorize 
Latin terminology are not valid reasons for the study 
of biology. 
16. The r8le of biology in the wise purchasing of consumer 
goods is grossly undervalued. 
17. There is a failure to understand the applicability of 
the scientific method to daily problems. 
18. A topic of major importance in a biology course should 
be, ua study of the processes essential to all forms 
of life." 
19. The topic, "conservation of natural resources" is 
regarded as being superficial by the majority of 
males. 
20. The topic, "genetics and evolution" is regarded as be-
ing of little importance by most of the females. 
11. Summary of Results of the Discussion 
1. All agreed that the biology studied had been of value 
in various respects in adult life. 
2. The group was of the opinion that biology was not 
simply an academic subject but was applicable to many 
situations in daily life. 
3. The main reasons for studying biology were to promote 
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an awareness of things around us and for the 
formulation of a personal philosophy of life. 
4. Subject matter was of less importance than the 
creation of attitudes. 
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CHAPTER V 
IMPLICATIONS OF THE RESUBr S OF THE 3rUDY 
FOR THE TEACHING OF BIOLOGY AND SUGGEsr IONS 
FOR FURrHER 3rUDY 
1. Implications for Biology Teaching 
Type of Biology Course 
Because a total of thirty-six percent of the respondents 
had never studied biology it can be assumed that biology was 
largely an elective subject. Because more females than males 
(4.7% more), studied biology at the high school level it seems 
that biology appeals somewhat more to girls than to boys. In 
view of the ways in which biology is affecting our lives, it 
would seem that schools should adapt their curricula so that 
all students obtain some type of biology education. 
Conditions for creating an excellent biology course 
Respondents have indicated their preference for a teacher 
of pleasing and dynamic personality. They would like to have 
had an excellent education in biology. This implies that 
those institutions concerned with the training of biology 
teachers demand a high scholastic standard of education and us 
psychological testing to assure that the future biology tea-
cher has a personality 'suitable for the calling. A person may 
be a brilliant biologist but lack the type of personality 
which would enable him to impart his knowledge. Addison Lee 
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is also of the opinion that competency in subject matter is 
important and that teachers shou~d continually advance in 
their field. ~ He says: 
y 
"It is reconmiended that we reactivate interest 
in and respect for the Master's degree in the sub-
ject matter fields and that this be done in part by 
regulations and/or legislation which will provide 
for salary increases--really good salary increases--
only for advanced training in the subject(s) one is 
teaching." 
However, this study showed that a major cause of dissatisfac-
tion with the biology course was inferior methodology which 
implies that a knowledge of pedagogics is also very important. 
Another implication for te~cher training is that hiology 
teachers should be given the opportunity to study some courses 
in the medical schools because of the increasing demand for 
human biology to be taught in the high schools. 
The Necessity for Studying Biology 
Forty percent of all the respondents who had never 
studied biology have never wished to study the subject. This 
implies an appalling lack of awareness of the tremendous 
impact of biology in our lives. 
Because more females than males (18.5% more) wished they 
had studied biology, this is again indicative of a natural 
awareness of the importance of biology by females and further 
implies the necessity of making the study of biology appealing 
to boys in high school. 
j]'Addison E. Lee, "Training the High School Biology Teacher," 
School Science and Mathematics {October, 1958), 5:522. 
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A great many of the men in this community are trained in 
the physical sciences or technology and this indifference to 
biology may be indicative of a modern materialistic attitude. 
This attitude towards biology is deplored by Carl s. Johnson 
11 
who says: 
11 It is regrettable that our culture at present 
places a higher value on physical science than on 
biological science. It is also to be regretted 
that the sciences dealing with the nature of matter 
and the forces, energy for.ms and energy transforma-
tions should have become separated from the sciences 
dealing with living things. But, in a value system 
where material goods are so highly regarded, the 
separation of phsyical sciences from biological 
sciences and the higher regard for the former have 
been inevitable." 
Anothe·r reason might be associated with the fact that 
the suburban areas near metropolitan Boston are highly indus-
trialized. The economy of the area is not dependent upon 
either crop production or animal husbandry and therefore is 
not conducive to an interest in the biological sciences. 
Particularly alarming is the fact that these adults have 
no hesitancy about voting on vital biological issues affecting 
the well-being of their fellow-citizens even though they may 
have little real knowledge about the issues. 
The implication from these conclusions is that the high 
school should require biology courses. 
i./Carl s. Johnson, "Biology," The Challenge of Science Educa-
!!£a, Joseph s. Roucek, Editor, Philosophical Library, New 
York, 1959, p. 234. 
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Compulsory Versus Optional Study of Biology 
Those who have studied biology in high school are aware 
of its importance and are of the opinion that the study of 
biology should be compulsory. This implies that high schools 
are making their biology students aware of its utilitarian 
values. People who think that the study of biology should be 
optional may be either ignorant of the value of biology or do 
not believe that students who dislike handling animals or per-
forming the types of experiments associated with biology, 
should be forced to do so. The challenge to biology teaching 
implicated here, is the evolving of various types of biology 
syllabi, so that at least one course would be appealing to 
the least motivated pupil. Sound biology courses can be 
given without any dissections being performed. 
Using Biology in Daily Livin& 
Biology in preparing for a career.-- Only thirteen per-
cent of the respondents found that a knowledge of biology was 
necessary to their earning a living. 
Although preparation for a career is not the main objec-
tive of a high school biology course, those who do need sound 
training in the high school should be challenged. Mallinson 
is critical of p~ely practical biology courses. He says:l/ 
"Practical biologies have been little more ·.., · ~- , 
than exercises in first aid, the use of insecticides, 
together with numerous admonitions to get eight hours 
1/George G. Mallinson, 11Biolog;y--an anomaly," American 
Biology Teacher (November, 1958), 20:249. 
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sleep per night and drink at least eight glasses of 
water per day. " 
These types of biology courses are sheer anathema to the 
serious students who are our potential biologists. 
Biology for leisure-time enjoyment.-- Only fifteen per-
cent of the respondents enjoy a hobby which utilizes a knowl-
edge of biology. Lynnfield Center being a small town with a 
country atmosphere is admirably located for a variety of hob-
bies with a biological basis. Strict zoning laws result in 
residents having a large area of land around their houses. 
Almost everyone has enough ground to raise vegetables or 
flowers or keep some kind of livestock. but relatively few 
people do any of these things. Regarding hobbies Cunningham 
l/ 
says:- "Since there are various lei sure -time activities 
other than biological it would be a mistake therefore, to 
organize a course around leisure-time objectives only." The 
writer is of the opinion that the biology teacher can be 
instrumental in developing biological hobbies in students 
without organizing the course around leisure-time activities. 
A study of the soil gives a splendid opportunity to develop 
an interest in gardening; an observation hive of bees in the 
laboratory window as part of the study of insects presents an 
opportunity to develop beekeeping as a hobby; experimenting 
with the laws of inheritance in drosophila can stimulate an 
!/H. A. Cunningham, "Objectives in High School Biology, 
School Science and Mathematics (1935), 35:608. 
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interest in the challenging field of raising pure-bred 
animals. Teachers of biology evidently are not stimulating 
enough people to use biology for their enjoyment and relaxa-
tion. Biological hobbies are satisfying, creative, usually 
involve physical exercise and contribute to the mental well-
baing of the individual. Lynnfield is an excellent locality 
for the keeping of bees, yet the writer knows of only two bee-
' 
keepers in the community. 
Biology in relation to health.-- About half of the 
respondents (53%) realized that a knowledge of biology was 
effective in enabling them to enjoy better health. This would 
imply that biology teachers could contribute more effort 
towards emphasizing health problems in schools, since the 
forty-seven percent who do not realize how a knowledge of 
biology can help them to enjoy better health is a cause for 
concern. Biology teaching should also be effective in creat-
ing a less gullible public so that false statements in adver-
tisements for patent medicines and their kin would be recog-
nized. 
Biology in relation to social and economic problems.--
One of the most significant conclusions of this study is that 
only thirty-nine percent of the respondents realize that a 
knowledge of biology is necessary in the understanding of 
current social and economic problems, in spite of the number 
of pressing problems facing mankind today which are biologi-
cal. These problems were fully discussed in Chapter Two. 
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The implication of this conclusion is that biology teachers 
are not emphasizing this aspect of biology. In 1934 Cole 
wrote that there is: "A growing and commendable trend 
toward the teaching of biology in terms of its relation to 
human welfare and human problems." Within the limits of the 
scope of this study such a trend has not materialized. Per-
haps this objective of biology teaching tends to be avoided 
because it deals largely with problems of a controversial 
nature. Forest deplores the fact that the major ideas of the 
twentieth century are largely ignored; a criticism supported y 
by this study. He says: "Ideas which are current on the 
market are part of our lives, are frequently controversial 
and are a part of biology." Only an extremely dedicated arid 
understanding biology teacher could deal with many of the 
current, emotionally-charged, controversial biological issues, 
for is not a study of the life-cycle of the frog infinitely 
safer? 
The Teaching of Sex Education 
The question of including sex education in the high 
school biology course is an involved one, and in this survey 
the ter.m "sex education" was not defined. However, the 
writer is of the opinion that respondents interpreted the ter.m 
to mean the anatomy and physiology of sex. Although space was 
not provided on the inquiry for.m for a free response four 
1/QE. cit., p. 17. 
glop. cit., p. 135. 
Boston University 
School of Education 
Library 
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respondents, all in favour of sex education, added the follow-
ing comments: 
"with certain restrictions." 
nbut handled on a factual developmental basis." 
"sex education taught from a purely biological and 
objective view-point can, and I think does, give sex a 
permissive tone.u 
11defini tely not a function of the church which encom-
passes enough of man's sins.u 
Sex education under such restricted conditions would not 
necessarily create community-acceptable attitudes towards sex. 
Allport is of the opinion that sex education should begin be-
1/ 
fore high school. He says: 
11To wait for puberty to arrive before beginning 
sex instruction is not only to throw away the price-
less years of childhood which should be used in build-
ing up the proper attitudes for sexual maturity, but 
also to run the risk of allowing habits to be formed 
which are antagonistic to the normal sex reactions of 
the adult." 
The writer has not located any record of sex education being a 
part of the general science course in the grade schools. One 
female respondent wrote: "[sex education] only at the college 
level.n 
Inasmuch as seventy-two percent of the respondents were 
of the opinion that sex education should be a part of the 
biology course, the topic probably should be included in the 
Lynnfield High School biology syllabus. Opposition would 
probably be met if Allport's suggestion was carried out. 
1/0p. cit., p. 72. 
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The Important Objectives of a Biology Course jj 
According to Cunningham: "Proper performance of the 
various activities of life is, we may say, the largest and 
ultimate objective of biology teaching and of education in 
general, 11 The results of question ten would imply that 
respondents are generally in agreement with Cunningham's 
statement. 
Since so few of the respondents enjoy biological hobbies 
it is not surprising that "to acquire a hobby" is regarded to 
?J be of slight importance for the study of biology. Cole is 
of the opinion that learning how to make "worthy use of lei-
sure-time" is an important objective of biology teaching. 
Respondents were unaware of the significance of biology 
in the purchasing of consumer goods, implying that this 
aspect of biology is not being stressed. More emphasis should 
be given in the biology course on the purchasing of foods, 
cosmetics and other goods, based upon sound biological prin-
ciples instead of high-pressure advertising, Many people are 
so conditioned to respond to advertising that biology teaching 
can contribute towards breaking the habit, Respondents indi-
cated that "preparation for college or a career was an import-
ant objective, but since the results showed that only thir-
teen percent used a knowledge of biology in their work it is 
implied that this objective is not an important one. 
!/Op, cit,, p, 467. 
£/Op, cit,, p, 36. 
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Classification, regarded by female respondents as an 
important objective, was considered to be of least importance 
.!1 by biology teachers. The inference here is that Lynnfield 
Center has two active garden clubs and the members find it of 
great value to be able to identify and classify plants and 
animals. 
The free-response answers to question ten imply that the 
organization of the biology course should be directed towards 
the development of ethical character, an aesthetic apprecia-
tion of nature, a philosophy of life and as one of the 
humanities. 
Important Topics in a Biology Course 
Implications of the conclusions to question eleven are 
the failure of the biology course to stress the importance in 
daily living of evolution and genetics, soil structure and 
food production, and the conservation of natural resources. 
Respondents are seemingly unaware that they are vitally 
affected by the system of farming followed by the producer. 
It is interesting to note that the respondents in this y 
sample agreed with the biology teachers in Tyrell's survey 
in choosing the topic, "essential life processes" as being the 
most important. This implies that people want a knowledge of 
the whole range of living things and not exclusively human 
biology although this topic together with health and disease 
rated highly. 
1/John A. Tyrell, op. cit., p. 35. 
2 Loc . cit. 
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Respondents apparently can find little of practical use 
in a study of evolution and genetics. The writer believes the 
socio-economic aspects of genetics should be taught in the 
schools because of its important bearing on the American con-
cept of democracy. It is likely that without also a knowledge 
of evolution man cannot rise above the accident of his birth. 
Forest recommends the inclusion of emergent evolution in the y 
biology course because: 11 Emergent evolution challenges the 
cliche that there is nothing new under the sun with the alter-
native possibility that real novelty comes into being, that 
new laws emerge.n 
As the result of a student opinion survey of college 
gj 
freshmen, Robert Todd found that: "Greatest interest lies 
in heredity, evolution and human physiology." This survey 
also showed that males with college biology were more aware 
than the other groups of the significance of the topic indi-
cating that colleges rather than the high schools are develop-
ing modern ideas on evolution and genetics. 
Biology courses must include a challenging study of con-
servation and create an attitude of greater respect for the 
topic. t male respondent who had studied biology in high 
school was so amazed that the writer had included the topic of 
conservation at the high school level that he wrote: "This 
yop. cit., p. 136. 
£/Robert E. Todd, "Biology in a Program of General Education," 
Journal of Higher Education (February, 1949), 20:71. 
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[conservation] is biology? We studied this as a general 
science topic. 11 
Such an attitude towards conservation is reflected in 
the town by the way in which ecologically important land is 
being converted into housing developments. 
Another implication for biology teaching is the creation 
of an attitude of respect for the soil end agriculture. Only 
a biologically educated end alert public can resolve the type 
of problem that now exists between the United States Depart-
ment of Agriculture and the United States Department of 
aealth, Education and ~elfare regarding the use of amino-
triazole weed killer in the cranberry bogs. 
A text boo~ widely used in the schools makes no refer-
ence to this crucial problem of chemicals and food. The 
relationship between the soil and health is discussed in but y 
seventeen lines. Of science text books Karpas end Klopfer 
say: Jl 
"By nature of the publishing busines s , wherein 
a large volwne of sales of a particular book must be 
assured to obtain a return on the considerable 
expense of producing it, the contents of a text book 
generally is limited to those topics and practices 
which are widely accepted in courses being taught. 
Thus a vicious circle is established in which course 
I/Truman J. Moon, Paul B. Mann, James H. Otto, Modern Biology, 
Henry Holt end Company, New York, 1956. 
glop. cit., p. 674. 
J/Marvin R. Karpas, Leo E. Klopfer, "General Problems of 
Science Education in Amei.;'ican High Schools,n The Challenge of 
Science Education, op. cit,, p. 137. 
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content is based on what is found in an existing text 
and the content of new texts is determined by the 
materials taught in a large number of courses. The 
inevitable result is stagnation." 
Results of this study would seem to imply the need for a 
socio-economic biology text book of high calibre and suitable 
for use in the high school. 
2. Summary of the Implications for the 
Teaching of Biology 
1. Organize a biology course which will appeal to high 
school boys. 
2. Create an awareness that mankind's major problems are 
biological ones. 
3. A study of biology should be required of all students 
studying the physical sciences. 
4. At least one course in biology should be compulsory 
for all high school students. 
5. Emphasize socio-economic biology and relate the prob-
lems to the student's own lives. 
6. Make sex education a part of the biology course. 
7. Provide experiences for the students so that the wise 
purchasing of consumer goods is related to biological 
knowledge. 
8. Biology should be taught from the ethical, aesthetic, 
philosophical and humanitarian view-point. 
9. Current controversial biological problems should be 
freely discussed in the classroom and laboratory 
experiences be provided for their solution. 
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10. Create an attitude of reverence and respect for 
conservation and agriculture. 
11. A current socio-economic text book is needed for use 
at the high school level. 
12. Health education should be an integral part of the 
biology course . 
3. Summary of the Implications for the 
Training of Biology Teachers 
1 . Include medical school courses in a biology teacher 
training program. 
2. Subject matter fields should include agricultural 
biology and socio-economic biology. 
3. More cooperation between biology teachers and health 
educators should be sought . 
4. Suggestions for Further Study 
1. Dif.ferent Tl£eS of Population 
Comparatively little research has been conducted in the 
area of establishing an acceptable course of study in high 
school biology to meet the demands of the mid- ·twentieth 
century. 
Some of the biological problems are local, others are of 
national scope, and still others are of world-wide signifi-
cance . The writer makes the following suggest i ons as to some 
of the problems: 
1. Make other surveys similar to the one conducted by 
this writer, using a similar inquiry form adapted for the 
108 
particular population being surveyed. By using different 
types of population a valuable comparativ.e study would result. 
Some types of population might be young adults in the 18 to 
23 year old age group. This population's opinions could be 
compared and contrasted to the opinions of the more mature 
population in this study. Such a comparison would be an 
indication of any changes in the teaching of biology. Also 
populations in different geographical locations and different 
socio-economic groups would yield valuable information. 
2. Statistical Measurement of Attitudes 
Conduct a survey designed primarily for the measurement 
of attitudes of the general public towards biology by using 
an attitude scale of the type described by Thurstone and y 
Chave. This would yield objective, statistical measure-
ments and the reliability and validity of the in~trument 
could be established. Attitudes thus revealed could be uti-
lized in the organization of a high school biology course. 
3. A World-wide Study of ttitudes and Opinions 
Since so many biological problems are world-wide a study 
of the attitudes and opinions of people in other countries 
would be of great significance. For example, a contrast of 
the Russian, Chinese, and American concepts of the role of 
biology in society today would provide much thought-provoking 
material. 
1/0P. cit., Chapter 2. 
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4. A Comparative Attitqde-Opinion Survel 
Make a comparative attitude-opinion survey of educators 
responsible for the training of biology teachers. For example, 
a comparison of the biology taught to teachers in training, 
in relation to the needs of society, would be informative. 
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APPENDIX A 
THE INQUIRY FORMS AND THE COVERING LEI'TER 
The Preliminary Investigation 
Data for thesis for degree of Master of Education, under the 
direction of Professor John G. Read, Boston University. 
Prepared by Dorothy M. Andrews, 52 Merrow Road, Lynnfield, 
Mas sac hu set t s. 
Please list your idea or ideas on the following question: 
"What would you have liked to have studied in 
your high school biology course that would have been 
of value to you after leaving school? 
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Survey of opinlams r~dfbg the content of a high school 
biology course, prepared by Dorothy M. Andrews, 52 Merrow 
Road, Lynnfield, Massachusetts, under the direction of Dr. 
John G. Read, Professor of Education, Boston University. 
INQUIRY FORM 
How do you feel about what should be taught in a biology 
course? This form will give you an opportunity to express 
your desires 
The form is simple and can be completed quickly. 
Your name is NOT required. 
Please read each question carefully before expressing 
your opinion. 
1. Who is filling out the inquiry form? Check one. 
__________ 1. Male 
__________ 2. Female 
2. How much biology have you studied? Check one. 
1. I studied biology in high school. 
2. I studied biology in high school and college. 
3. 
3. I studied biology in college only. 
4. I have never studied biology. 
If you studied biology in high school, how would 
the course you had? Check 
----~1. Excellent and completely adequate. 
_____ 2. Good but inadequate in some topics. 
one. 
_____ 3. Fairly good but lacked laboratory work. 
----~4· Poor and inadequate course content. 
you rate 
4. If your biology course was excellent, please state briefly 
the features you liked. 
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5. If your biology was inadequate, please state briefly what 
what you think was lacking. 
6. (a) If you have never studied biology, have you ever 
wished you had? Check one . 
____ 1. I wish I had studied biology. 
____ 2. I have never wished to study biology. 
(b) If ·you have wished to study b~ology, please state 
briefly your reasons . 
7. Do you think that biology should be a compulsory course 
for all high school students? Check one. 
_____ 1. All high school students should study biology. 
_____ 2. The study of biology should be optional . 
8. Is a knowledge of biology necessary to you in your daily 
living? C~eck all that apply to you. 
_____ 1 . A knowledge of biology is necessary in my work 
or profession. 
_____ 2. A knowledge of biology is necessary in pursuing 
my hobby. 
_____ 3. knowledge of biology helps me to enjoy better 
health. 
----~4· A knowledge of biology helps me to understand 
more fully current social and economic problems. 
----~5· Any other reasons? Please state . 
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9. Should sex education be a part of the biology course? 
Check one. 
1. Sex education should be part of the biology 
course. 
2. Sex education is solely a function of the home. 
3. Sex education is a function of the church or 
other organization. 
10. What do you think are the six most important reasons for 
studying biology? Check six only. 
---
1. To acquire a hobby. 
---
2. To learn interesting facts ~bout plants and 
animals. 
---
3. To acquire better health habits. 
4. To learn how to dissect plants and animals. 
---
----~5· To know the Latin names of plants and animals. 
_____ 6. To appreciate one's environment more fully. 
____ 7. To become a wiser purchaser of consumer goods. 
_____ 8. To learn how to identify and classify plants & 
animals. 
---
9. To have a better understanding of plants and 
animals. 
___ 10. To prepare for college or a career. 
_____ 11. To learn to apply the scientific method in solv-
ing problems. 
_____ 12. ~ny other? Please state ______________________ __ 
11. What do you think are the most important topics in high 
school biology? 
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Rate the topics as follows: 
Place letter "A" beside the most important topic. 
Place letter "B" beside the next ~t important topic. 
" " "C" n n It II II 
"D" It n n n n 
" 
It 
"E" " n " It n 
"F" beside the least important topic. 
______ 1. Evolution and Genetics 
It 
" 
______ 2. Soil structure and food production. 
" 
" 
______ 3. A study of the process essential to all forms of 
life. 
___ 4. The biology of the human body. 
______ 5. Health and disease . 
______ 6. Conservation of natural resources. 
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The Covering Letter 
T 0: RESIDENTS OF LYNNFIELD 
FROM: DOROTHY M. ANDREWS, 52 MERROW ROAD, LYNNFIELD 
Dear Fellow Citizen: 
I am conducting an educational research problem in our 
town which will be of value to the administrators and teachers 
in our school system and, ultimately, to our school children. 
The enclosed inquiry form is designed for the purpose of 
evaluating your opinions on the teaching of biology. The form 
is brief and easy to answer. Members of our school Staff are 
familiar with this research problem. 
Your cooperation will be appreciated both by our School 
Staff and myself, since I am completing my final requirements 
for my Masters Degree at Boston University. 
Will you please fill in the for.m now and return it as 
soon as possible? A stamped addressed envelope is enclosed 
for your convenience. 
Sincerely, 
Dorothy M. Andrews 
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APPENDIX B 
AN Ot~LINE OF SO}ffi CURRENT RESEARCH 
ON THE HIGH SCHOOL BIOLOGY CURRICULUM 
The Establishment of the Biological Sciences 
Curriculum Study (BSCS) 
The results obtained from this thesis are indicative of a 
need for the re-organization of high school biology courses. 
Many aspects of biology teaching have been found wanting. 
These include, socio-economic biology, sex education, human 
biology and the r8le of teacher personality. The recent 
establishment of the Biological Sciences Curriculum Study is 
a noteworthy step in the improvement of the quality of biology 
education. 
Under the direction of the American Institute of Biolog-
ical Sciences the Committee on Education and Professional 
Recruitment was instrumental in initiating a number of pro-
jects to aid biology teachers. The biologists and educators y 
who comprised this committee concluded that: "there was the 
need for an extensive course content study in the biological 
sciences." 
This resulted in the establishment of the Biological 
Sciences Curriculum Study in 1958 under the direction of Dr. 
I/Walter Auffenberg (Editor), BSCS Newslet~ (September, 
1959), American Institute of Biological Sciences, University 
of Colorado, Boulder, p. 1. 
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Arnold B. Grohman. The members of the study are all outstand-
ing biologists and educators and will cooperate with other 
organizations seeking to ~prove the quality of biology educa-
tion. To date the BSCS has received a total of $738,000 in 
grants from the National Science Foundation. 
Objectives of BSCS 
Although BSCS is interested in biology education from the 
elementary through the graduate school levels it regards the 
status of biology at the secondary school level as its focal 
point. 
A special committee, the Committee on the Content of the y 
Curriculum, will attempt to answer the question: "What 
should the average student know about the biological sciences 
upon graduation from high school?" 
Of significance here is the fact that the study under-
taken in this thesis attempted to provide answers to essenti-
ally the same question. (See the preliminary investigation 
p. 112) 
Because biology has become an integral part of our daily 
living it is of supreme importance that biology teachers 
insure that their students are having biology courses 
designed primarily to fulfil their daily needs. Just what the 
content of such a course should be is the problem that the 
BSCS will attempt to solve. 
1/Ibid., p. 2. 
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The 'BSCS was also of the opinion that: "much of the 
laboratory instruction in secondary school biology is not 
nearly as meaningful as it could be.n 
The study undertaken in this thesis substantiates this 
opinion since criticism of laboratory work was one cause of 
the respondents rating their high school biology course inade-
quate. (See Table 4.) In order to investigate this aspect of 
biology teaching a Committee on Innovations in Laboratory 
Instruction was established by the BBCS, under the direction 
of Dr. Addison E. Lee. 
Members of the BSCS were also agreed as to the importance y 
of the biology teacher. A study will attempt to: ndetermine 
if there are trainable factors that distinguish unusually suc-
cessful teachers from their colleagues." The results of this 
thesis also substantiate this aspect of biology education 
since respondents were of the opinion that teacher personality 
and ability were important factors in the high school biology 
course. (See Table 5.) 
The Steering Committee 
Opening the first meeting of this committee in February 
ll 1959, Dr. Glass said: "We should educate Americans in gen-
eral to the acquisition of a scientific point of view." 
YLoc. cit. 
g/Loc. cit. 
J/Ibid., p. 3. 
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The respondents in this thesis were somewhat aware of the 
significance of the scientific method, since forty-eight per-
cent thought that to learn to apply the scientific method in 
solving problems was an important reason for studying biology. 
(See Table 12. ) 
The "BSCS Newsletter," reports, pamphlets and books which 
will be made available to teachers by the Publications Commit-
tee will be a significant contribution towards raising the 
standards of high school biology courses, 
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